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ABSTRACT 

Nondestructive deflection testing using falling weight deflectometers is one element of the 
monitoring effort currently underway by the Strategic Highway Research Program (SHRP) 
for the Long Term Pavement Performance (LTPP) study. Because accurate data is key to 
the success of the LTPP study, SHRP has implemented a number of measures to ensure the 
quality of deflection data. They include equipment comparison and calibration, standardized 
field testing procedures and field data checks, and quality assurance software. 

Equipment calibration and field data checks built into the FWD data acquisition software are 
the first line of defense against invalid deflection data. The second line of defense is a 
computer program, called FWDSCAN, which verifies the integrity, completeness, and 
compliance with the established test pattern of the field data after it is delivered to the SHRP 
regional office. For the final stage in the quality assurance process, a computer program 
called FWDCHECK has been developed to analyze deflection data for test section 
homogeneity, the degree to which test pit data is representative of the section, the presence 
of data outliers within the section, and overall reasonableness from a structural capacity 
viewpoint. 

This report focuses on the FWDCHECK program. The report is provided in three separate 
volumes: Technical Documentation, User’s Guide, and Program Listing. The technical 
documentation gives a detailed description of the program including the analyses and 
algorithms used. A detailed description of the program usage is provided in the User’s 
Guide. Finally, a complete printout of the computer source code is included in the third 
volume, Program Listing. 

V 



FLI)CHECK.BAS 1 

. 

DE 
DE 
D€ 
DE 
DE 
DE 
DE 
DE 
D€ 
DE 
DE 
DE 
DE 
DE 
Df 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
DE 
'I 
'I 
*I 
'I 
'I 

:CLARE SUB PlotSetrg (Win1 , Wax!, YHin! , Wax! , Plo tm in l  , PlotXnaxl , PLotYMinl , PlotYMax! , LX! , XScalel) 
!CLARE SUB RediMrrays 0 
:CLARE SUB ResetVariables (1 
:CURE SUB PlotDeviationCurve (P lo tLoca t id ,  PlotHeightX, PlotDef lector%, PLotYMin!, PLotYMaxl) 
:CLARE SUB PlotNorM4ef lCurves (PlotLocaticd, PlotHeightX, PLotWaxl) 
[CLARE SUB CelcStationStats ( S t a t s F a i l d )  
:CLARE SUB CalcOveraLlStats 0 
:CLARE SUB CalcTPOverallStats () 
[CLARE SUB PLotCorrDef LCurves (PLotLocat id,  PlotHeightX, PLotYMaxl) 
ICLARE SUB SetMaterialInfo 0 
:CLARE SUB CbtliersWenu (ExitCodeX) 
:CLARE SUB SubsectionAneLysisWenu (ExitCodeX) 
[CLARE SUB CheckHeederZ (ExitCodeX) 
:CLARE SUB ResdFWDataFile 0 
[CLARE SUB ReedlextLine (DataTypeX) 
:CLARE SUB GetFileName (Exitcode%) 
[CLARE SUB S t a t i s t i c s h w  (Exitcode%) 
:CLARE SUB StmcturalMenu (Exitcode%) 
ICLARE SUB ReaBeaksZ 0 
ICLARE SUB DisplayCapyright 0 
:CLARE FUNCTION De f lec t i ada t io l  (Els l ,  Elf!) 
:CLARE FWCTIW Standerdleviationl (SSm!, SSudl,  I tenCmtX)  *do not erase 
ICLARE FUNCTIOW Beta11 (a!, 61, X I )  'do not erase 
[CLARE FUNCTION BetaCF1 (a!, BI, X I )  'do not erase 
:CLARE FUNCTION GamnaLNI ( X X I )  'do not erase 
ICLARE FUNCTION Loglo (Value!) 'do not erase 
LINCLUDE: 'declare. inc' 
LINCLUDE: *fdeclarl.inc' 
LIWCLWE: *fdeclar2.inc' 
CINCLUDE: 'arnblank.inc' 
CINCLUDE: *fwdEheck.inc* 

CONST True% = -1, False% 0 ,  WaxNunStatiaLsX = 50, MaxLocationsX = 6 
WNST MaxDeflectorsX = I ,  MaxNurPeaksX = 16, MaxHeightsX = 4, MaxLayersX = 10 
WNST MiWointsInSbSectitm% = 4, Thresholdlpha = 95, MaxTimesX = 10 

GP.MonitorX = Monitor% 
CALL DisplayCopyright 
CALL SetMater i a  1 I n fo  
FPatM = *I 
Page% = 1: MaxPageX = 5 
Do 

SELECT U S E  Page% 
CASE 1 

CALL Redirkrays 
CALL ResetVariables 
SCREEN 0:  WIDTH 80, 25: CLS 
CALL GetFi leNrune(ExitCodeX) 
SourceS = FPathS + F i les  + Ex t t  
OPEN Sources FOR INWT AS #l 
(ktputs = FPathS + F i les  + *.RESY 
DBRootS = LEFTS(FiLeS, 3) 
WBExtS = MIDS(FileS, 4, 3) 
CLS 
LineCmterL = 0 
LSX * LEW(SourceS) 
MsgS = "Reading FU, data f raa  f i l e :  9 

I F  LSX > 51 THEN 

'kludge t o  show section I D  on screen 
'kludge t o  show section I D  on screen 

C l X  = 41 - Lsx \ 2 
LOCATE 9, 27: PRINT MsgS 
LOCATE 10. ~ 1 % :  PRINT Sources 

ELSE 
~ 1 %  = 41 - (LS% + 28) \ 2 - ~~ 

LOCATE 10, CIX: PRINT ~ g t ;  Sourcet 
EWD I F  
CALL ReadFWDataFile 
CLOSE tl 
I F  (LocationlistX(4) AND NOT Locat iat istX(3))  OR (LocationlistX(2) AND NOT LocatimListX(1)) THEN 

FwndX = False% 
FOR SSX = 0 TO 1 

Fi le$ = LEFTS(FileS, 7) + QPTrilrS(STRS(ss%)) 
Sources = FPathS + F i les  + Ex t t  
I F  ExistX(SwrceS) THEN 



FWCHECK. BAS 

OPEN Sources FOR INPUT AS #I 
CLS 
LineCourter8 = 0 
LSX = LEN(SourceS) 
WsgS = "Reeding FW test p i t  data fraa f i l e :  
I F  LSX > 41 THEY 

~ 1 %  = 41 - LSX \ 2 
LOCATE 9, 23: PRINT Wsd 
LOCATE 10, ~ 1 % :  PRINT Sources 

LOCATE 10, ~1%: PRlHT WsgS; Sources 

I F  LineCornter6 < 37 THEN 

ELSE 
~ 1 %  41 - (LSX + 37) \ 2 

EUO I F  
DO 

CALL CheekHeaderZ(ExitCode%deX) 
I F  Exitcode% = %9 THEN EXIT DO 

CALL ReacNextLine(DeteType%) 
SELECT CASE DetaTypeX 

ELSE 

CASE 1 
CALL ReeBeaks2 

CASE -1 
EXIT DO 

CASE ELSE 
'do nothing 

'peek def k c t i o n  date block 

END SELECT 
END IF 

LOW 
CLOSE tl 

END I F  
I F  NmTPStationsX > 0 THEN F o u d C  = True%: EXIT FOR 

N U T  SS% 
I F  NOT FourdX THEN 

REDIW WTextS(1) 
WTextS(1) = Vest  p i t  data NOT foud where expected. 
CALL PopgYarning(0, 0 ,  a") 

Proceeding uithout it..." 

EWD I F  
EUD I F  
FOR 1% = 1 TO NmTPStrtionsX 

NEXT I% 
CALL CalcStationStrts(StatsFai la) 
I F  HOT StetsFsiledX THEN 

CALL CelcOverslLStsts 
CALL CslcTPOverel M a t s  
I F  English% THEN 

RedFector = 1 
LoadFactor = 1 
DeflFactor = -001 'mils t o  inches 

RadFector = 1 / 25.4 
LoadFactor = .145 3.141593 (LPR / 25.4) A 2 
DefIFactor = .001 / 25.4 

EUO I F  
TLPR = LPR RadFector 
OPEN Outputs FOR OUTPUT AS It 

ExitCodcX = -2 

I F  TPStat id(1X) > 0 AYD TPStetianX<IX) < 100 THEN fPStetionX(1X) = -TPStationX<IX) 

'povds t o  pands 

ELSE 

' W e  t o  pounds 
'microns t o  inches 

ELSE %ad def lect ion data foudl 

END I F  

CALL Ststisticsllenu(Exi tCode%) 

CALL S&sect ior&mlysis l le(Exi  tCodeX) 

CALL OutLiersMeru(ExitCode%) 

CALL StructuralWenu(ExitCode%) 

'force selection o f  neu f i l e  

CASE 2 

USE 3 

CASE 4 

CASE 5 

END SELECT 
SELECT CASE Exitcode% 

CASE 1 
Page% = Page% + 1 

U S E  -1 

2 
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. 

Page% = PageX - 1 

Page% = 1 'Select a new f i l e  

'nothing yet 

CASE -2 

CASE 0 

END SELECT 
I F  Page% * 1 THEN PageX = 1 
I F  Page% > W a g e %  THEN PageX = 1 

Loop 
EllO 

SUB CalcCorrStationStets STATIC 
' Calc everaw normalized corrected deflect ion fo r  each drop height a t  each station: 

REDIM MeenEorrOef l(NunStationsX, MaxHeightX), TPMeanCorrDef l (2,  MaxHeightX) 
FOR 1% = 1 TO N a t a t i o n s %  

s m = O  
A C m t X  = 0 
FOR JX = 1 TO InitNurPeaksX 

I F  JX = 1 THEN LastHeightX = HeightsXCJX) 
I F  HeightsX(J%) = LastHeightX THEY 

I F  TeapCorrOefl(IX, JX) > 0 THEY 
Sun = Sua + TenpCorrDefl(IX, JX) / TestLod(IX, JX) 
A C a n t X  = A C o m t X  + 1 

END I F  

I F  A C a n t X  > 0 THEN 
MeanCorrDefl(IX, LastHeightX) = Sun / ACorntX 
S ~ l r  = TeqSorrDefl(IX, JX) / TestLoad(I%, JX) 

ELSE 

END I F  
LastHeightX = HeightsX(JX) 
ACountX = 1 

I F  A C a n t X  > 0 THEN 
MeenCorrDef l ( IX,  LastHeightX) = Sun / A C o m t X  

END I F  

END I F  
I F  JX = InitNurPeaksX THEN 

END I F  
NEXT JX 

NEXT 1% 
Calc average normalized corrected deflect ion fo r  each drop height a t  each test  p i t :  
FOR 1% = 1 TO NuaTPStationsX 
S m  = 0 
A C m t X  = 0 
FOR JX = 1 TO InitNurPeaksX 

I F  JX = 1 THEN LastHeightX = HeightsX(JX) 
I F  HcightsUJX) = LastHeightX THEN 

S u  = S m  + TPTarpCorrDefl(IX, JX) / TPTestLoad(IX, JX) 
A C a n t X  = A C o v l t X  + 1 

I F  TPTespCorrDef l( I%, JX) > 0 THEN 

END I F  

I F  A C a n t X  > 0 THEN 
ELSE 

TWeenCorrDefl(IX, LastHeightX) = Sun / A C u n t X  
S u  = TPTeApCorrDefl(IX, JX) / TPTestLoad(IX, J X )  

EMD IF 
LsstHeightX = HeightsX(JX) 
ACcnmtX = 1 

END I F  
I F  JX = InitNurPeaksX THEN 

I F  A C a n t X  0 THEN 

END I F  
TPPleanCorrDefl(IX, LastHeightX) = Sun / A C u n t X  

END I F  
NEXT JX 

NEXT 1% 
END SUB 

SUB Caldlid>epthTenp STATIC 
CALL H i  1 i teColor 
LOCATE 22, 11: PRINT mcalculating asphalt mid depth temperatures. 
REDIM WidTeap(l0, 2), Gradient(10, 2). AdjMeasMinX(l0, 2) 
RED I M  Adj FYHlirJC(MarNunStet i om%), TPAdj FWMi nX(2) 
I F  Crossit&Mihight% THEY 

please wait..." 
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I F  MHinu tesX(1 )  < 720 THEN 

ELSE 

EUD I F  
ELSE 

A d j M n i n X ( 1 )  = FYDninutesX(1) 
END I F  
FOR 1% = 2 TO NuuStationsX 

I F  C r o s s f m i d n i g h t X  THEN 
I F  AdjFYDHinX(1X - 1) > FIIDHinutcs%(I%) THEN ' a f t e r  c ross ing  m i c h i g h t  

AdjFYHlinX(1X) = MHinutesX(1X)  + 1440 
ELSE 

AdjFWHinX(1X) = FIOHinutesX(1X) 
END I F  

AdjFYUlinX(1X) = FU)HinutesX(IX) 

AdjFWHinX(1) = FYDHinutesX(1) + 1440 

A d j M i n R l )  = FKMinutcsX(1) 

'makes FYD times ABSOLUTELY s e q e n t i a l  

ELSE 

EMD I F  
NEXT I% 
I F  C r a s s f W i h i g h t X  THEN 

I F  TPFYminutesX(1) < 720 THEN 

ELSE 

END I F  

T P A d j F W i n U  1) = TPFU)HinutesX( 1 ) 

I F  C r o s s i W i h i g h t X  THEN 

TPMjFYminX(1) = TPfllDHinutesX(1) + 1440 

TPAdjFWMinX(1) = TPFUDHinutesX(1) 

ELSE 

END I F  
FOR 1% = 2 TO TPNunStatiorrsX 

I F  TPAdjFYminX(1X - 1) > TPFU)Hinutes%(I%) THEN ' a f t e r  c ross i r rg  m idn igh t  

ELSE 

E m  I F  

TPAdjFWMinX(1X) = TPFYDHinutesX(1X) 

'makes FW t imes ABSOLUTELY sexpen t ie l  

TPAdjFYmin%(IX) = TPFY)HirutesX(IX) + 1440 

TPAdjFYDMinX(1X) = TPFWMinutesX(1X) 

ELSE 

END I F  
NEXT I% 
FOR JX = 1 TO 2 'makes TEMPERATURE tiaes 

AdjMcasAinX<l, JX) = MeasHinutesXCl, JX) ' ABSOLUTELY s-tial 
FOR 1% = 2 TO NunTimesX(JX) 

I F  C r o s s i m i d n i g h t X  THEN 
I F  AdjMeasHinfZ(1X - 1, JX) > HeasMinutes%(I%, JX) THEN ' a f t e r  crossing midn igh t  

ELSE 

END I F  

AdjHeesHinX(IX, J X )  = HeesHinutes%( I%, JX) 

AdjHeasHinX(IX, JX) = HeasHinutesX(IX, JX) + 1440 

AdjHeasRinX( I%, JX) = WeasHinutes%(IX, JX) 

ELSE 

EW) I F  
NEXT 1% 

NEXT JX 
FOR JX = 1 TO 2 

FOR I% = 1 TO NuaTimesX(J%) 
s u  = 0 
FOR KT = 1 TO NufOepthsX 

S U  = S u  + TimeTeqXIX, JX, K%) 
NEXT K% 
H i d T q N I X ,  JX) = S u  / NurDepthsX 

NEXT 1% 
FOR Interval% = 1 TO NunTimes%(J%) - 1 

Gradient(IntervaLX, JX) = (Hidlenp(1ntervalX + 1, J X )  - Hidlerp<Interval%, JXI) / (AdjHeasJ4inX(IntervaLX + 1, J X )  
hdjHeasHinX( In te rva l%,  JX)) 

NEXT I n t e r v a l %  
NEXT JX 
FOR 1% = 1 TO NunStaticnsX 

I F  StatiorrX(1X) < 250 THEN JX = 1 ELSE JX = 2 
LoI&x% = 1 
H i lndex% = 2 
T i r O i f f X  = AdjFUDHinX(1X) - AdjHeasHinX(LoIndexX, JX) 
I F  T i r O i f f X  < 0 THEN 

' G r a d i e n t  = tenp g r d i e n t  with INCREASING t i m e  

' G r a d i e n t  w/+time, be fo re  Lotime uses Lotenp 
HidDepthTcap<IX) = HidTenp(LoIndex%, JX) 
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ELSEIF AdJdjnawinX(1X) < AdjMeasHin%(HiIndex%, JX) THEN 
MicDepthTeap(1X) = Gradient(LoIndex%, JX) T imeDi f fX  + MidTenp(LoIndexX, JX) 

ELSE 
Do 

I F  HiIndex% < NmTimesX(JX) THEN 
LOInded = LoIndex% + 1 
HiIndex% = HiIndexX + 1 
TiReDi f fX = AdjFU)Min%( 1%) - AdjMeasHin%(LoIndex%, JX) 
I F  T i R O i f f X  > 0 THEN ' G r a d i e n t  u/+time, -time 

I F  AdjFuwlin%(IX) < AdjMeasHin%(HiIndex%, JX) THEN 
MicDepthTenp(1X) = Gredient(LoIndexX, JX) T i m e O i f f X  + MidTenp(LoIndex%, J%) 
EXIT 00 

EMD I F  
END I F  

MicDepthTeap(1X) = MidTenp(HiIndex%, JX) 
EXIT DO 

ELSE 'af ter  las t  tenp measurement 

END I F  
LOOP 

END I F  
NEXT XX 
FOR 1% = 1 TO NmTPStationsX 

I F  TPStatid(1X) < 250 THEN JX = 1 ELSE JX = 2 
LoIndeXx = 1 'Gradient = temp gradient with INCREASING time 
HiInekxX = 2 
TimeOi f fX = TPAdjFUMinX(1X) - AdjMeasClin%(LoIndexX, JX) 
I F  TimeDif fX < 0 THEN 

TPUicDepthTeRp(IX) = MidTewp(LoIndex%, JX) 
ELSEIF TPAdjFKMin%(IX) < AdjMeasHinX(Hi Index%, JX) THEN 

TPHi&epthTenp(IX) = Gradient(LoIndex%, JX) T imeDi f fX  + MidTenp(LoIndexX, JX) 
ELSE 

Do 

'Gradient w/+t ime, before lotime uses lotenp 

I F  HiIndexX < NunTimesX(JX) THEN 
LoIndex% = LoIndex% + 1 
HiIndex% = HiIndexX + 1 
TineDiffX = TPAdjFU)Min%(IX) - AdjMeesMinX(LoIndexX, JX) 
I F  TiseOiffX > 0 THEW ' G r a d i e n t  u/+time, - t ime  

I F  TPAdjFU)MirJ(IX) < AdjMeasHin%(HiIndexX, JX) THEN 
TPUicDepthTeap(1X) = Gradient(LoIndex%, JX) TilneDiffX + Midfenp(LoIndexX, JX) 
EXIT DO 

END IF 
END I F  

ELSE 'af ter  hit ime uses h i t -  
TPllicDepthTenp(1X) = MidTenp(HiIndex%, JX) 
EXIT  Do 

END I F  
LOOQ 

END I F  
NEXT 1% 
ERASE Midlenp, Gredient, AdjHeasMin%' AdjFU)Min%, TPAdjFWMinX 

EN0 SUB 

SUB Ca ldu t l i e rs  STATIC 
REDIM Deviation(NunStationsX, MaxHeightX, NurDeflectorsX) 
REDIM lPDevistion(NuPTPStationsX, MaxHeightX, NurDef lectors%) 
L e s t S t a t i d  = 0 
FOR LX = 1 TO NurGubSectX 

F i r s t s t a t i d  = L a s t s t a t i d  + 1 
L a s t s t a t i d  = StationComtX(LX) + F i r s t s t e t i d  - 1 
FOR 1% = F i r s t s t a t i d  TO L a s t S t a t i d  'calc deviat ion of norm def lec t ion  fo r  each height and sensor 

PLX = PointLocationX(1X) + 1 
FOR JX = 1 TO MaxHeightX 

I F  ShSectideenDefL(PLX, J%, 1, L%) o 0 AND SdSectionStDevOefL(PL%, JX, 1, LX) <> 0 THEN 
FOR KX = 1 TO NurDeflectorsX 

I F  K% = 1 THEN 
Deviation(IX, JX, K%) = (MeanCorrDefl(IX, JX) - SubSectideanDefL(PL%, JX, KX, LX)) / SubSectionStDevDefl(PLX, 

JX, K%, LX) 
ELSE 

Deviation(IX, JX, Kx) = (MeanWornDefl(IX, JX, K%) - SubSectioMearOefL(PLX, JX, Kx, LX)) / 
SibSectionStDerOef l(PLX, JX, a, L%) 

END I F  
NEXT K% 

ELSE 
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FOR K% = 1 TO NurOeflectorsX 
Deviation(IX, d ' .  KX) = 0 

NEXT K% 
END I F  

NEXT J X  
NEXT 1% 

NEXT L% 
FOR 1% = 1 TO NunTPStationsX 

FOR JX = 1 TO MaxHeightX 
' fo r  a l l  tes t  p i t  locations (1 or 2) 

I F  TPStatiM(1X) <= 0 THEN LX = 1 ELSE LX = Nu&&ectX 
Meanl = SdSectiod4eerDefl(PLX, JX, 1, LX) 
StDevl = SLbSectionStDevOefl(PLX, J%, 1, 1%) 
I F  Meanl 0 0 AWD StDevl 0 0 THEN 

FOR K% = 1 TO NlaDcflectorsX 
I F  K% = 1 THEN 

Subsect ionStDevOef 1 (PLX, JX, KX, LX) 
ELSE 

SLlbSectionStDevOefl(PLX, J%, W X ,  LX) 

TPDeviation(IX, JX, W X )  = (TPMeanCorrDefl(IX, J X )  - ShSectimMeanbefl(PLX, JX, K%, LX)) / 

TPOeviation(IX, JX, KX) = (TPMeani4omDefl(IX, JX, W X )  - ShSectimMeanbefL(PL%, J%, KX, LX)) / 

END I F  
NEXT K% 

FOR K% = 1 TO NrnDeflectorsX 

NEXT Kx 

ELSE 

TPDeviation(IX, JX, Kx) = 0 

END I F  
NEXT JX 

NEXT 1% 
END SUB 

SUB CalcOverellStats STATIC 
' Calc pass evg 8 s t d  dev of norm def lect ion fo r  each height and sensor: 

REDIM PassSun(MaxLocationsX, MaxHeightX, N&ef lec to rs f )  
REDIM PassSunSq(MaxLocations%, MaxHeightX, NurOef Lectors%) 
REDIM Overs1 lHeenllorrOef l(MaxLocationsX, MaxHeightX, NIlQef lectors%) 
REDIM OverallStDevWorrDefl(IlaxLocationsX, MaxHeightX, NurOeflectorsX) 
REDIM OverallCVllonDefl(MaxLocationsX, MaxHeightX, NurDeflectorsX) 
FOR JX = 1 TO MaxHeightX 

REDIM CovrtX(MaxLocati#rsX) 
FOR 1% = 1 TO N@tati#rsX 

PLX = PointLocatiM(1X) + 1 
I F  MesnllonOefl(IX, JX ,  1) > 0 THEN ' i f  geophonc 1 i s  0 0 

CMtX(PLX) = CourtX(PLX) + 1 
FOR K% = 1 TO NurOeflectorsX 

PassSm<PLX, JX, K%) = PassSun(PLX, JX, K%) + MeenNornOefl(I%, J%, Kx) 
PassSunSq(PLX, J X ,  KX) = PassSunSq(PLX, J X ,  K%) + MeenllornOefl(IX, JX, a) A 2 

NEXT K% 
END I F  

NEXT 1% 
FOR 1% = 1 TO MaxLocationsX 

FOR K% = 1 TO NrnOeflectorsX 
I F  CovrtX(1X) > 0 THEN ' tests a t  t h i s  locat ion 

OverallMeaWornDefl(IX, J X ,  KX) = PassSun(IX, J X ,  K%) / CourtX(1X) 
I F  CourtX(1X) a= 3 THEN 
OverallStDevWornOefl(IX, J X ,  K%) = Stender~eviation(PassSun(IX, J X ,  KX), PassSunSq(IX, J%, a), Ctnnt%<IX)) 
Overal lCVNo~ef l ( IX,  JX, K%) = OverallStDevWornDefl(IX, J X ,  W X )  / OverallMean)lornDefl(IX, n, K%) 100 

END I F  
EUD I F  

NEXT It% 
NEXT 1% 

NEXT JX 
ERASE Passsun, PessSunSq, CtnntX 

END SUB 

SUB CalcStaticmStats (StatsFai let%) STATIC 
Calc average norealized def lect ion for each drop height a t  each station: 
REDIM MeanlloraOef l(NunStati#rs%, MaxHeightX, NurOef lectors% + 1) 
REDIM TPMeenllornDefl(2, MaxHeightX, NrnOeflectorsX + 1) 

StatsFailedX = False% 

FOR 1% = 1 TO NunStatiamX 
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REDIM Sm(NlaOef lectors%) 
A C a n t X  = 0 
FOR JX = 1 TO InitNurPeaksX 

I F  JX = 1 THEN LastHeightX = HeightsX(JX) 
I F  HeightsX(JX) = LastHeightX THEN 

I F  Defl(IX, JX, K%> > 0 THEY 

ELSE 

I F  Defl(IX, JX, 1) > 0 THEY 
FOR KX = 1 TO NIIlOeflectorsX 

Sun(KX) = Sun(KX) + Defl(IX, JX, KX) / TestLoad(I%, JX) 

REDIM PUTextS(4) 
PUTextS(1) = nUnosable def lect ion data fd . . . *  
WTextS(2) = w Station' + STRS(Stetion%(I%)) + feetm 
WTextS(3) = Heightgg + STRS(HeightsX(JX)) 
PUTextS(4) = 
CALL PopqError 
StatsFailedX = T r w X  
GOT0 CleerOut 

NEXT K% 
A C a n t X  = A C a n t X  + 1 

teophone" + STRS(KX) 

END I F  

END I F  

I F  A C w n t X  > 0 THEN 
ELSE 

FOR K% = 1 TO NurDeflectorsX 
MeanNoraDefl(IX, LastHeightX, KX) = Sun(KX) / A C w n t X  
SunCKX) = Defl(IX, JX, la) / TestLod(IX, JX) 

NEXT K% 
END I F  
LastHeightX = HeightsX(JX) 
A C a n t X  = 1 

END I F  
I F  JX = InitNurPeaksX THEN 

I F  AC-tX > 0 THEN 
FOR KX = 1 TO NurDeflectorsX 

NeenWoraOefI(I%, LestHeightX, = Sun(K%) / A C a n t X  
NEXT K% 

END I F  
END I F  

NEXT JX 
NEXT 1% 
Calc average normalized def lect ion fo r  each drop height a t  each tes t  pit: 
FOR 1% = 1 TO NunTPStationsX 

REDIM Sm(NmDef Lectors%) 
A C w n t X  = 0 
FOR JX = 1 TO InitNurPeaksX 

I F  JX = 1 THEN LastHeightX = HeightsX(JX) 
I F  HeightsX(JX) = LastHeightX THEN 

IF TPDefl(IX, JX, 1) > 0 THEN 
FOR K% = 1 TO NurDeflectorsX 

I F  TPOefl(IX, JX, KX) > 0 THEN 

ELSE 
Sm(KX) Sun(K%) + TPDefl(IX, JX, K%) / TPTestLoed(IX, JX) 

REDIM PUTextS(4) 
PUTextS(1) = whusable test p i t  def lect ion data fornd...m 
WTextS(2) = Stat ion + LTRI~ (STRS(TPSte t ionX(1X) ) )  + feet" 
WTextS(3) = 
PUTextS(4) = Ceophone* + STRS(KX) 
CALL PoppError 
StatsFailedX = True% 
GOT0 Clearout 

Height* + STRS(HeightsX(JX)) 

END I F  
NEXT Kx 
A C a n t X  = A C a n t X  + 1 

END I F  

I F  ACountX > 0 THEN 
ELSE 

FOR KX = 1 TO NurOeflectorsX 
TPMeanNodefl(IX, LastHeightX, KX) = Sun(K%) / A C a n t X  
Sun(KX) = TPDefl(IX, JX, K%) / TPTestLoad(I%, JX) 

NEXT KX 
END I F  
LastHeightX = HeightsX(JX) 
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ACantX = 1 
END I F  
I F  JX = InitNuWeaksX THEN 

I F  ACorn tX  > 0 THEN 
FOR KX = 1 TO NrnDeflectorsX 

NEXT KX 
TPHeen)tormDefl(IX, LastHeightX, K%) = Sun(K%) / ACountX 

END I F  
END I F  

NEXT JX 
NEXT I% 

Clearout: 

END SUB 
ERASE Suo 

SUB CalcSdSectiorAlpha (RecalcX) STATIC 
RED I M S&Sectllean(NurG&Sect%), SubSectSt&ev(NrmSaect%) 
REOIM WTextS((NunStbSect% - 1) 2 + 41, Status%(NunStbsectX - 1, 2) 
I F  NOT HeightListX(2) THEN 

REDIM WfextS(2) 
PWextS(1) = "NO data present f o r  drop height 2. Unable t o  calculate s ta t i s t i cs "  
WTextS(2) = * for  these srrbsections. Resetting boudaries fo r  NO srrbsectiofts...Y 
CALL PoppError 
NusSubSectX = 1 
St&SectEndX(l) = 500 
RecelcX = False% 
EXIT  SUB 

END I F  
FormtS = "W.W 
L a s t S t a t i d  = 0 
AnyEquelX = False% 
FOR 1% = 1 TO WIlnSubSectX 'stats besed on CORRECTED geophone 1 

F i r s t S t a t i d  = L a s t s t e t i d  + 1 
L a s t s t a t i d  = StationCmtX(1X) + F i r s t s t a t i d  - 1 
SrrbGectSun = 0 

FOR JX = F i r s t s t a t i d  TO L a s t s t a t i d  
S & S e c t S u e q  = 0 

SdSectSun = SubSectSun + MeanCorrDefl(J%, 2) 
SIlbSectsunSq = StbSectSunSq + HeanCorrDefl(JX, 2) A 2 

QbSectMean(1X) = St&SectSun / StationCorntX(1X) 
S&ectSt&ev(1%) = SQR((StbSectSunSq - (StbSectsun A 2) / stetionCorntX(1X)) / (StationCorntX(1X) - 1)) 

I n d e X % = 2 f I % - 1  
var l  = SubSectSt&ev(IX) A 2 
var2 = SubSectStcDev(1X + 1) A 2 
T1 = va r l  / StationCourtX(IX) 
T2 = var2 / ststionCocntX(1X + 1) 
c l  = Stst ic&orntX(IX) - 1 
c t  = StationCountX(1X + 1) - 1 
Degrees = (11 + 12) A 2 / ((11 * 2 / c l )  + (12 ,. 2 / c2)) 
T = (S&SectMean(I%) - SubSectWean(1X + 1)) / SQR(T1 + 12) 
M = Degrees / 2 
bb = .5 
cc = Degrees / (Degrees + ABS(T) A 2) 
K w a l u e  = (1 - BttaItae, bb, cc) / 2) 100 
I F  KcyVelw < Threshol&lpha THEN 

NEXT JX 

NEXT 1% 
FOR 1% = 1 TO WunSt&SectX - 1 'students t - t e s t  f o r  equel means (95% confidence) 

WTextS(1mJexX) = rntanpering sabsectionsrn + STRS(1X) + endi# + STRS(1X + 1) + I, BELOU threshold, therefore EQUL 

AnyEqueix = TrucX 
StatusUIX, 1) = True% 

WTextS(1mJexX) = "Canpering s h e c t i o n s *  + STRS(1X) + andei + STRS(I% + 1) + *, ABOVE threshold, therefore UNEQLAL 

mans." 

ELSE 

means.* 
END I F  
I F  var1 > var2 THEN 'F-Test  f o r  s igni f icant ly d i f f  variances 

FStat = va r l  / var2 
df l  = c l  
df t  = c2 

FStat f var2 / va r l  
ELSE 
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df l  = c2 
df2 = c l  

END I F  
aa = d f l  / 2 
bb = df t  / 2 
cc = df t  / (df2 + d f l  FStat) 
dd = df l  / (df l  + df2 / FStat) 
prob = Betel(&, aa, cc) + (1 - Betal(aa, bb, dd)) 
Keyvalue2 = (1 - prob) 100 
I F  KyVsluc2 < Thresholcklphs THEN 

PUTextS(1ndexX + 1) = UCarpering s h e c t i o n s *  + STRS(1X) + 

AnyEqJflLX = True% 
Strtus%(IX, 2 )  = True% 

PUTextS(1ndexX + 1) = "Canpering srrbsections' + STRS(1X) + and" + STRS(1X + 1) + *, ABOVE threshold, therefore 

and' + STRS(1X + 1) + BELW threshold, therefore EWAL 
variances.* 

ELSE 

UNEWAL variances.* 
END I F  

NEXT 1% 
I F  AnyEquelX THEY 

PUTextS((NrabubSect% - 1) 2 + 1) = ** 
PUTcxtS((NunS&Sect% - 1) 2 + 2) = 
WTextS((NunSdSectX - 1) 2 + 3) = 
WTextS((NuuSubSect% - 1) 2 + 4) = 
RecalcS = *Y* 
CALL PoppUarning((NunSdSectX - 1) 2 + 4, 1, RecalcS) 
RecalcS = UUSES(Reca1cS) 
I F  RecalcS = uYn THEN RecalcX = True% ELSE RecalcX = FalseX 

RecalcX = FalseX 

A t  least one (1) of the conprisons shows EWAL s b e c t i o n  stat ist ics.u 
Do you w a n t  t o  re-divide t h i s  section in to  d i f fe ren t  sibsections basedll 
on these resul ts and then recalculate the cQlparison?81 

ELSE 

END I F  
ERASE SubSectMean, SubSectStcDev, PUTextS 

EN0 SUB 

SUB CaLcSubSectionStats STATIC 
' Calc srrbsection avg 8 s td  dev of deflect ion fo r  each height and sensor: 

REDIM S~ect i~een l )e fL ( I lexLocat ions%,  MaxHeightX, NtdeflectorsX, NunSubSectX) 
REDIM SdSectionStOeuDef L(MaxLccationsX, MaxHeightX, NrrOef LectorsX, WunSubSectX) 
REDIM SubsectionCIIDef l(MaxLacations%, MaxHeightX, NrnOef Lectors%, NunSubSectX) 
LastStatianX = 0 
FOR LX = 1 TO NunSdSectX 

REDIM SdSectionSua(MaxLocations%, MaxHeightX, N-ef LectorsX) 
REDIM SdSectionSunk((Maxlocations%, MaxHeightX, Nud)ef LectorsX) 
F i r s t s t a t i d  = L a s t s t a t i d  + 1 
L a s t s t a t i d  = StationCorntX(LX) + F i r s t s t a t i d  - 1 
FOR JX = 1 TO MaxHeightX 

REDIM CantX(MaxLocationsX) 
FOR 1% = F i r s t s t a t i d  TO L a s t S t e t i d  ' for  given srrbsection 

' i f  data has been tenp corrected 
PLX = PointLocat id(1X) + 1 
I F  Correct& THEN 

I F  MeenCorrDefl(IX, JX) > 0 THEW ' i f  geophon 1 i s  o 0 
CorntX(PLX) = CorntX(PLX) + 1 
SlrbSectionSm(PLX, JX, 1) = SubSectionScm<PLX, JX, 1) + MeanCorrDefl(lX, JX) 
SbSectionSuoSq(PLX, JX, 1) SdSectionSunk((PLX, JX, 1) + MeanCorrDefL(IX, JX) A 2 
FOR Kx = 2 TO NurOeflectorsX 

SllbSectionSun(PLX, JX, K%) = SubSectionSWPLX, JX, Kx) + MeanllomDefl(lX, JX, KX) 
SubSectionSunSq(PLX, JX, K%) = SubSectionSusSq(PLX, JX, Kx) + MeanNoraOefL(IX, JX, KX) A 2 

NEXT Kx 
EYD I F  

I F  MeenWorrDefl(I%, JX, 1) > 0 THEN ' i f  geophone 1 i s  0 0 
ELSE ' i f  data has lloT been tenp corrected 

CantX(PLX) = CoultX(PLX) + 1 
FOR Kx = 1 TO NwOcflectorsX 

SdSectionSun(PLX, JX, KX) = SubSectionSuMPLX, JX, Kx) + MeanNornDefl(IX, JX, KX) 
SllbSectionSunSq(PLX, JX, KX) = SubSectionkaGq(PLX, JX, K%) + MeanNornDefL(IX, JX, KX) A 2 

NEXT K% 
EWD I F  

END I F  
NEXT 1% 
FOR 1% = 1 TO MaxLocationsX 

I F  CorntX(1X) > 0 THEN 'tests a t  t h i s  locat ion 
FOR K% = 1 TO NrnOeflectorsX 

SllbSectiorUeerDefL(IX, JX, K%, LX) = SlrbSectionSun(IX, JX, Kx) / C o r n t U I X )  
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, 

I F  CourtX(1X) >= 3 THEN 
SIWectionStDevOefl(IX, JX, KX, LX) = StendardDeviation(S~ectionSun(IX, JX, KX), SbSectionSunSq(lX, JX, 

SdSectionCVDefl(I%, JX, KX, LX) = SlrbSectionStDevOefl(IX, J X ,  K%, LX) / SubSectiorHearDefL(IX, JX, K%, LX) 
CantX(IX)) 

100 
EW) I F  

NEXT a 
END I F  

NEXT 1% 
NEXT JX 

NEXT LX 
ERASE S d S e c t i o n S u ,  SbSectionSk&q 

END SUB 

SUB CslcTeqXorrDef 1 STATIC 
REDlM ESWG(NL.Def LeetorsX), TenpRdial(1urDef lectors%) 
REDIM TaapCorrOef l(N&tatiorsX, InitNuQeaksX), TPTerrpCorrDef l(2, InitNurPeaksX) 
S t a n l a p  = 68 'standard tenpereture 
12 = .15 
P 2 = 1 - Y 2 A 2  
FOR WX = 1 TO NIIlOeflectorsX 

NEXT Kx 
Els = 10 A (6.464351 - .0001454 (StanTemp A 1.948)) / 1000 
FOR 1% = 1 TO NmStetionsX 

'srrbgrade p isson 's  r a t i o  

TapRadial(K%) = Radial(K%) RadFector 

E l f  = E ls  / (10 A (.0001454 ((MidepthTenp(1X) A 1.948) - (Stanfenp A 1.948)))) 
FOR JX = 1 TO InitNurPeaksX 

Pressure = (TestLoad(IX, JX) LodFector) / (3.141593 TLPR A 2) 
FOR KZ = 1 TO NlnOeflectorsX 'deflect ion in inches, radial  o f fse t  in inches 

I F  Def l (I%, JX, KX) 0 0 THEN 
I F  TenpRediel(KX) < (-25 TLPR) THEN 

ELSE 
ESMG(K%) = 2 * P2 Pressure TLPR / (DeflCIX, JX, KX) DeflFactor) 

c l  = 1.1 (LaG(TempRadiel(K%) / TLPR) / LOG(l0)) + 1.15 
cZ = .5 N2 + .87S 
I F  c l  > cZ THEN cc = c2 ELSE cc = c1 
ESMG(K%) = (Pressure (TLPR A 2) P2 cc) / ((Defl(IX, JX, Kx) DeflFactor) TenpRadial(K%)) 

END I F  

ES1IG(K%) = 1E+07 
ELSE 

END I F  
NEXT It% 
Iloblus(NmlayersX + 1) = MinS!(sEG ESMG(1), NmDeflectorsX) / 1000 
TeRpCorrOefl(IX, J X )  = Defl(iX, JX, 1) DeflectionRatio(Els, E l f )  

NEXT JX 
NEXT 1% 
FOR 1% = 1 TO NunTPStetionsX 

E l f  = E l s  / (10 A (.0001454 ((TPHicDepthTenp(1X) A 1 . M )  - (S tanTenp  A 1.948)))) 
F Q  JX = 1 TO InitMnPeeksX 

Pressure = (TPTestLd(IX, JX) LoedFactor) / (3.141593 TLPR A 2) 
FOR K% = 1 TO NurOeflectorsX 'def lect ion in  inches, radial  o f fse t  in  inches 

I F  TeupRadisl(KZ) < (-25 TLPR) THEN 

ELSE 
ES#G(K%) = 2 P2 Pressure TLPR / (TPDefl(lX, JX, K%) DeflFector) 

c l  = 1.1 (LOG(TenpRadial(K%) / TLPR) / LOG(10)) + 1.15 
c2 = .5 NZ + .87S 
I F  c l  > cZ THEY cc = c2 ELSE cc = c l  
ESMG(K%) = (Pressure (TLPR A 2) P2 cc) / ((TPDefl(lX, JX, K%) DeflFactor) TempRadiat(K%)) 

END I F  
NEXT WX 
Ilodulus(NudayersX + 1) = MinSI(SEG ESMG(l), NurOeflectorsXI / 1000 
TPTapCorrDefL(IX, JX) =,TPDefl(l%, JX, 1) Deflectioniletio(E1s. E l f )  

NEXT JX 
NEXT 1% 
ERASE ESMC, TarpRadial 

END SUB 

SUB CalcTPOverellStats STATIC 
' Calc pass avg L std dev of norm deflect ion fo r  each height and sensor: 

REDIM PessSdMaxHci gh tX, WuQef lectors%) 
REDIM PessSuGq(llaxHeightX, NurOef lectors%) 
REDIM TPOveraltMeenWorrOcf L(lkutHcightX, N m e f  Lectors%) 
REDIM TPOveral LStDevNorrOef L(MaxHeightX, NlnOef Lectors%) 
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REDIM TPUveraLlCVNonDef l(MaxHeight%, N-ef Lectors%) 
FOR JX = 1 TO HaxHeightX 

A C o m t X  = 0 
FOR 1% = 1 TO NunTPStationsX 

A C o m t X  = A C o m t X  + 1 
FOR K% = 1 TO NraDeflectorsX 

I F  TPWeenllonDefl(IX, JX, 1) > 0 THEN ' i f  geophone 1 is 0 

PassSm(JX, K%) = PassSm(JX, K%) + TPMeanNornDefL(IX, JX, a) 
PassSunSq(J%, KX) = PassSunSq(JX, K%) + TPMeanNornDefL(IX, JX, K%) A 2 

NEXT K% 
END I F  

NEXT 1% 
FOR K% = 1 TO NurOeflectorsX 

I F  ACour tX > 0 THEN ' tests a t  t h i s  Location 
TPOvtraLLMearWotd)efl(J%, K%) = PassSun(JX, K%) / ACour tX  
I F  AComtX  >= 2 THEN 

TPOveraLLStDevNonOef l(J%, K%) = Standar~eviation(PassSun(JX, a), PassSunSq(JX, a), ACovr tX)  
TPOveralLCWorrOefl(JX, K%) = TPOveralLStDevNornDefL(JX, K%) / TPOveraLLMeanNornDefL(JX, K%) 100 

END I F  
EUD I F  

NEXT KX 
NEXT JX 
ERASE Passsun, PassSunSq 

END SUB 

FUNCTIW DefLectionRatio (Els, E l f )  STATIC 
REDIM A1ph8S(M€iXLayerS%, MaxLayersX), AlphaF(MaxLayersX, MaxLayersX) 
REDIM TransTh i ckS(MaxLayersX, MaxLayersX), TransTh i ckF(MaxLayersX, MaxLayersX) 

I PRINT USING U####.# *; Modulus(Nunlayers% + 1); Els; E l f  
CanpressionS = 0 
CarpressionF = 0 
FOR LX = 1 TO NunLayersX + 1 

FOR WX = LX TO NwLayersX + 1 

AlphaS(LX, WX) = 1 
ALphaFCLX, M%) 1 
TransThickS(LX, WX) = Thickness(LX) 
TrensThickF(LX, R) = Thickness(LX) 

AlphaS(LX, nX) = 1 - (LoglO(E1s / ModuLus(H%)) / (7.5 Thickness(LX) A -2)) 
AlphaF(LX, WX) = 1 - (LoglO(E1f / M o b L u s ( H % ) )  / (7.5 Thickness(LX) A -2)) 
TransThickS(LX, R) = ALphaS(LX, WX) Thickness(LX) ((Els / Modulus(M%)) A .333333) 
TrensThickF(LX, H%) = AlphaF(LX, WX) ThicknesstLX) ( ( E l f  / Modulus(H%)) A -333333) 

I F  LX = 1 THEN 
I F  M% = 1 THEN 

ELSE 

END I F  

'continue, s-rade layer never transformed 

ALphaS(LX, WX) = 1 - (LoglO(ModuLus(LX) / ModuLus(R)) / (7.5 Thickness(LX) A .2)) 
ALphaF(LX, a) = 1 - (LoglO(Hodulus(LX) / HoduLus(M%)) / (7.5 Thickness(LX1 A .2)) 
TransThickS(LX, WX) AlphaS(L%, H%) Thickness(LX1 ( (Moblus(LX) / Modulus(H%)) A .333333) 
TransThickF(LX, M%) = AlphaF(LX, WX) Thickness(LX) ((Moblus(LX) / ModuLus(MX)) A -333333) 

ELSEIF LX = NunlayersX + 1 THEN 

ELSE 

END I F  

TrensThickF(LX, M%) 
I PRINT USING *# # #.### #.W W.# W.Wl; LX; H%; ALphaS(LX, H%);  ALphaF(LX, H%); TransThickS(LX, H%); 

NEXT IIX 
Tops- = 0: Tops& = 0 
B O t t W  = 0: BottansmF = 0 
I F  LX = 1 THEN 

Tops& = 0: TcQSW = 0 
BottcnStaS = Thickness(LX1 
BottoRTunF = Thickness(LX) 

ELSE 
F O R I I X = l T O L X - l  

Tops& = TopstaS + TrensThickSCnX, LX) 
TopSrad = TopsunF + TrensThickF(H%, LX) 

BottocaSlaG = T o p s 6  + Thickness(LX1 
BottanSud = TopSunF + Thickness(LX) 

NEXT WX 
I F  LX o NunLayersX + 1 THEN 

END I F  
END I F  
I F  LX = 1 THEN 
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FbsTop = 1 
FbfTop = 1 

FbsTop = 1 / (SOR(1 + ( T o p S ~ 6  / TLPR) A 2)) 
FbfTop = 1 / (SaR(1 + (TopSmF / TLPR) A 2)) 

FbsBottor = 1 / (SQR(1 + (BottanSmS / TLPR) A 2)) 
FbfBottaa = 1 / (SQR(1 + (BottawSunF / TLPR) A 2)) 

Fbssottor = 0 
FbfBottoa = 0 

ELSE 

E D  I F  
I F  LX 0 NuaLaycrsX + 1 THEN 

ELSE 

END I F  
Ho&stio = Ho&Lus(Nunlayers% + 1) / MohLus(LX) 
CollpressionS = CorprcssionS + (FbsTop - FbsBottan) WodRatio 
CarpressionF = CompressionF + (FbfTop - FbfBottan) WodRatio 

8 PRINT USING W##M #.## 1.- #.##P; FbsTop; FbsBottan; FbfTop; Fbf6ottm 
NEXT LX 
PRINT CapressionS / CarpressionF 
DefLectianRatio = Carpressi#rS / CaapressionF 

END FUNCTION 

SUB GeOCorrectdef LectionPareaeters STATIC 
FOR PLotHeightX = 1 TO MexHeightX 

I F  HeightListX(P1otHeightX) THEN EXIT  FOR 
NEXT PLotHeightX 
FOR P l o t l o c a t i d  = 1 TO HaxLocationsX 

I F  LocationlistX(Pl0tLocatiaJ; + 1) THEN E X I T  FOR 
NEXT PLotLocationX 
REDIH Y(MexHeightX (NunStationsX + NunTPStationsX)) 
C w n t X  = 0 
FOR I% = 1 TO NIlnEtationsX 

FOR JX = 1 TO MaxHeightX 
I F  HeightListX(JX) THEN 

Corn tX = C m t X  + 1 
Y ( C w n t X )  = MeenCorrDefL(I%, JX) 

END I F  
NEXT JX 

NEXT 2% 
FOR 1% = 1 TO NunTPStationsX 

FOR JX = 1 TO HaxHeightX 
I F  HcightListX(JX) THEN 

C m t X  = C W t X  + 1 
Y ( C w n t X )  = TPMeenCorrDefL(IX, JX) 

END I F  
NEXT JX 

NEXT 1% 
PlotYMax = HaxS!(SEG Y ( l ) ,  C o m t X )  
ERASE Y 
PLotYHax PLotYHax lo001 
T1  = INT(LOG(PlotrWex) / LOG(10)) 
T2 = 10 I* T 1  
T3 = FIX(P1otYMax / 12) + 1 
PlotYHax = 13 T2 
DoPLotX = True% 
Do 

I F  DoPlotX THEN CALL PLotCorrDef lCurves(PLotLocetid, PLotHeightX, PLotYHax) 
DO 

sdrS = INKEYS 
LOOP WILE sdrS = 
KC&X = KeyCodeX(sdrS) 
DoPlotX = True% 
SELECT CASE KCodcX 
CASE 72 'rp arrow, increase height by 1 

DO 
PLotHeightX = PLotHeightX + 1 
I F  HeightListX(P1otHeightX) THEN EXIT DO 
I F  PLotHcifitX > MaxHeightX THEN PLotHeightX = 0 

LOOP 
CASE 80 

DO 
I d o n  arrow, decrease height by 1 

PlotHeightX = PlotHeightX - 1 
I F  HeightListX(P1otHeightX) THEN EXIT DO 
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I F  PlotHeightX 1 THEN PlotHeightX = HaxHeightX + 1 
Loop 

CASE 73 
LastLocX = P l o t L o c a t i d  
DO 

'Pgp, decrease location by 1 

P l o t L o c a t i d  = P l o t L C c a t i d  - 1 
I F  L o c e t i ~ i s t X ( P 1 o t L o a t i d  + 1) AND P l o t L o c a t i d  Q 0 THEN EXIT DO 
I F  P l o t L o c a t i d  < 1 THEN P l o t L o c a t i d  = HexLocationsX + I 

Loop 
I F  P l o t l o c a t i d  = LastLocX THEN DoPlotX = False% 

CASE 81 'PQn, increase location by 1 
LestLocX = P l o t L o c a t i d  
DO 

P l o t l o c a t i d  = P l o t L o c a t i d  + 1 
I F  Locat ion l is tX (P1otLoat id  + 1) THEN EXIT  W 
I F  P l o t L o c a t i d  > MaxLocetionsX THEN PlotLocationX = 0 

Loop 
I F  PlotLocationX = LastLocX THEN DoPlotX =-False% 

CASE 60 'F2:screen dmp 
CALL ScrrDunp(ScrrDurpRes3, l r  0 )  
LPRINT CHRS(1Z); 
DoPlotX = FalseX 

CASE 68 'F10:ExitPlots 
EXIT SUB 

CASE ELSE 
DoPlotX = FalseX 

END SELECT 
LOOP 

END SUB 

SUB GetOutlierCurveParemeters (Exitcode%) STATIC 

I F  HeightListX(P1otHeightX) THEN EXIT FOR 
FOR PlotHeightX = 1 TO MaxHeightX 

NEXT PlotHeightX 
FOR P l o t L o c e t i d  = 1 TO HaxLocationsX 

NEXT P l o t L o c a t i d  
PlotDeflectorX = 1 
REDIW Y(HaxHeight% (NunStationsX + NunTPStationsX) NurDef lectors%) 
C m t X  = 0 
FOR 1% = 1 TO NunStationsX 

FOR JX = 1 TO HaxHeightX 

FOR KX 1 TO NrnOeflectorsX 

I F  L o c a t i o n L i s t X ( P 1 o t L o a t i d  + 1) THEN E X I T  FOR 

I F  HeightList%(J%) THEN 

C o u r t %  = C o u r t %  + 1 
Y ( C o u r t X )  = Deviatim(IX, JX,  KX) 

NEXT KX 
END I F  

NEXT JX 
NEXT 1% 
FOR 1% = 1 TO NunTPStetionsX 

FaR JX = 1 TO MaxHeightX 
I F  HeightListX(JX1 THEN 

C o u r t %  = C o u r t %  + 1 
Y(Cour tX)  = TPDeviation(IX, J X ,  KX) 

FOR KX = 1 TO NurDeflectorsX 

NEXT KX 
EN0 I F  

NEXT JX 
NEXT 1% 
PlotYHax = IkurSI(SEG Y(1), C o u r t % )  
PLotYHin = MinSI(SEG Y( l ) ,  Cour t%)  
ERASE Y 
I F  ABS(P1otYHin) > PLotYHax THEN PlotYMex = ABS(P1otYMin) 
11 = INT(LOG(P1otYHax) / LOG(10)) 
12 = 10 A T1  
73 = FIX(P1otWex / 12) + 1 
PLotYHax = T3 TZ 
I F  PlotYHax < 3 THEN PLotYHax = 3 
Pto t l l l i n  = -PlotYHax 
DoPLotX = True% 
DO 

I F  DoPlotX THEN U L L  PlotDeviationCurve(PlotLocation%, PlotHeightX, PLotDeflectorX, PlotYHin, PlotYHax) 
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Do 
415 = INKEYS 

LOOP WILE sdrS = 
KCodeX = KeyCodeWsdrS) 
DoPlotX = True% 
SELECT CASE KC&% 

CASE 75 ' l e f t  arrow, decrease deflector by 1 
PlotDef Lector% = PlotDef lector% - 1 
I F  PLotDefLectorX < 1 THEN PlotDeflectorX = MaxDeflectorsX 

CASE TI ' r i gh t  arrow, increase deflector by 1 
PLotDeflectorX = PlotDeflectorX + 1 
I F  PlotDeflectorX > HaxDeflectorsX THEN PlotDeflectorX = 1 

CASE 72 ' q ~  arrow, increase height by 1 
DO 

PlotHeightX = PlotHeightX + 1 
I F  HeightListX(P1otHeightX) THEN EXIT  DO 
I F  PLotHeightX > MaxHeightX THEN PlotHeightX = 0 

Loop 
CASE 80 
DO 

' c h m  arrow, decrease height by 1 

PlotHeightX = PLotHeightX - 1 
I F  HeightListX(P1otHeightX) THEN EXIT DO 
I F  PlotHeightX < 1 THEN PLotHeightX = MaxHeightX + 1 

LOOP 
CASE 73 

LastLacX = PlotLocationX 
DO 

'Pgllp, decrease locat ion by 1 

PlotLocationX = PlotLocationX - 1 
I F  LocationlistX(P1otLoationX + 1) AND P l o t L o c e t i d  
I F  PLotLocationX < 1 THEN PlotLocationX = MaxLocationsX + 1 

0 THEN EXIT  DO 

Loop 
I F  PLotLoceticrJC = LastLacX THEN DdJlotX = False% 

CASE 81 'PgDn, increase location by 1 
LastLocX = PLotLocetionX 
DO 

PlotLocationX = PlotLocationX + 1 
I F  LocationlistX(P1otLocationX + 1) THEN EXIT  DO 
I F  PlotLocationX > HaxLocationsX THEN P l o t L o c a t i d  = 0 

L m  
I F  PLotLocationX = LestLocX THEN DoPlotX = False% 

CASE 60 'F2:screen durp 
CALL ScrrOurp(ScrDurpResS, 1, 0) 
LPRINT CHRS( 12) ; 
DoPlotX False% 

CASE 68 'F1O:Exi tP lo ts  
E X I T  SUB 

CASE ELSE 
DdJlotX = False% 

END SELECT 
LOW 

END so8 

SUB GetUniformityCurveParameters STATIC 
FOR PlotHeightX = 1 TO MaxHeightX 

NEXT PlotHeightX 
FOR PlotLocationX = 1 TO MaxLacationsX 

NEXT PlotLocationX 
REDIM Y(MaxHeight% (NunStetionsX + NmTPStationsX) YurDeflectorsX) 
C a n t %  = 0 
FOR 1% = 1 TO NurGtationsX 

F a  JX = 1 TO HaxHeightX 

FOR K% = 1 TO NurOeflectorsX 

I F  HeightListX(P1otHeightX) THEN EXIT FOR 

I F  LocationlistX(P1otLocationX + 1) THEN EXIT  FOR 

IF HeightListXCJX) THEN 

Corn tX = C a n t %  + 1 
Y ( C w n t X )  = MeenlloraDefl(IX, JX, Kx) 

NEXT K% 
END I F  

NEXT JX 
NEXT 1% 
FOR 1% = 1 TO NmTPStationsX 

FOR JX = 1 TO MaxHeightX 
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I F  HeightListX(JX) THEN 

C a n t %  = C o u r t %  + 1 
Y ( C a n t X )  = TPneenlloraDefl(IX, JX, K%) 

FOR K% = 1 TO NurDeflectorsX 

NEXT kX 
END I F  

NEXT JX 
NEXT 1% 
PlotYMax = MaxSI(SEG Y(1), C a n t % )  
ERASE Y 
Plotrnax = Plotrnex 10001 
T 1  = INT(LOt(P1otYMax) / LOUlO)) 
T2 = 10 A T l  
73 = FIX(P1otYMax / 72) + 1 
PlotYHax = 73 T2 
DoPlotX = TrueX 
DO 

I F  DoPLotX THEN CALL PlotNornOef lCurves(PlotLocatio&, PlotHeightX, PlOtYMaX) 
DO 

LOOP WILE sdrS = I* 

KCodeX = KeyCodeX(sdrS) 
DoPLotX = TrueX 
SELECT CASE KCodeX 

sdrS = INUYS 

CASE 72 *rp arrow, increase height by 1 
DO 

PlotHeightX = PlotHeightX + 1 
I F  HeightListX(P1otHeightX) THEN EXIT  DO 
I F  PlotHeightX > MexWeightX THEN PlotHeightX = 0 

LOW 
CASE 80 

W 
’down arrow, decrease height by 1 

PlotHeightX = PlotHeightX - 1 
I F  HeightListX(P1otHeightX) THEN E X I T  DO 
I F  PlotHeightX < 1 THEN PlotHeightX = MaxHeightX + 1 

Loop 
CASE 73 

LastLocX = P l o t l o c a t i d  
Do 

‘PgUp, decrease locat ion by 1 

P l o t l o c a t i d  = PLotLocationX - 1 
I F  LocationlistX(P1otLocationX + 1) AND P l o t L o c a t i d  0 0 THEN EXIT W 
I F  P L o t L o c a t i d  < 1 THEN PLotLocationX = WaxLocationsX + 1 

LOW 
I F  PlotLocationX LastLocX THEN OoPlotX = False% 

CASE 81 ‘PsOn, increase locat ion by 1 
LastLocX = PLotLocationX 
DO 

PlotLocationX = PlotLocationX + 1 
I F  LocationlistX(P1otLocetionX + 1) THEN EXIT DO 
I F  P l o t l o c a t i d  > MaxLocationsX THEN P l o t L o c a t i d  = 0 

LOW 
I F  P l o t l o c a t i d  = LastLocX THEN DoPlotX = FalseX 

CASE 60 ‘F2:screen dunp 
CALL ScrrDurp(ScrDurpResS, 1, 0) 
LPRINT CHRS(12); 
DoPlotX = FalseX 

CASE 68 ‘F10:ExitPlots 
EXIT SUB 

CASE ELSE 
DoPlotX = False% 

END SELECT 
LOOP 

END SUB 

SUB PlotCorrDeflCurves (PlotLocationX, PlotHeightX, PlotYMax) STATIC 
CALL PlotSetrq(XMin, X l h ~ ,  Win, Wax, P lotmin,  Plotmax, PLotWin, PlotYWax, LX, XScale) 
COLOR 15 
PSS = LEFTS(FileS, 7) 
LOCATE 1, 25: PRINT *Corrected Def lect ion Data f o r  Section: I; PSS 
LOCATE 26, 1: PRINT mCorrectcd” 
LOCATE 27, 1: PRINT m N o m l i z e d *  
LOCATE 28, 1: PRINT ‘Def lect ionY 
FOR Value% = -100 TO 600 STEP 100 
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ColX = 14 + (1 + Value% / 100) 9 
LOCATE 54, ColX: PRINT USING *####I; Value% 

NEXT Value% 
LOCATE 56, 42: PRINT "Station (ft)" 
Statusline$ = "F2:ScrDunp F1O:Exit + CHRS(25) + CHRS(24) + *:Prv/Nxt H t n  + It P$Jp/PgDn:Prv/Wxt Loc" 
COLOR 7 
LOCATE 60, 4: PRINT StatusLineS; 
P lo tm in  = 0 
LY = m: YO = 420: XO = lain 
YScelc = ABS(PLotWnx - PLotYHin) / LY 
F O R M r l T O 3  ' t i c  marks 

PM = YO - M LY / 4 
LINE (XO, pI I ) - (XO + LX, PM), 7, , BHCCCC 

NEXT II 
FAS = Y.WaAAm 
COLOR 15 
LOCATE 53, 8: PRINT USING FAS; PlotYHin; 
LOCATE 3, 8: PRINT USING F a ;  PlotYMax 
LOCATE 58, 18: PRINT *Locationn; PlotLocationX; " 
FOR Pass% = 1 TO 2 

USE 1 

USE 2 

EN0 SELECT 
Start& = False% 
FOR I% = 1 TO NwStationsX 

D r o p  Height"; PlotHeightX; Sensors"; 

SELECT USE Pass% 

PlotDeflectorX = 1: LineColorX = 5 

PlotDeflectorX = 7: LineColorX = 11 

I F  PointLocatiaJ;(I%) = PLotLocationX THEN 
PX = XO + (StationX(1X) - P lo tw in )  / XScale 
I F  PlotDeflectorX = 1 THEN 

ELSE 

EWD I F  
I F  Started% THEN LINE -(PX, PY), LincColorX 
CIRCLE (PX, PI), 3, LineColorX 
Start& = True% 

PY = YO - ((MeanCorrDefl(IX, PlotHeightX) 10001) - P lo tmin)  / YScale 

PY = YO - ((MearWoraDef l(I%, PlotHeightX, PlotDef lector%) lOOO! )  - PlotYMin) / YScale 

END I F  
NEXT I% 
FOR I% = 1 TO NuTPStatiohsX 

PX = XO + (TPStetionX(1X) - PlotXWin) / XScale 
I F  PlotDeflectorX = 1 THEN 

ELSE 

END IF 
CIRCLE (PX, PI), 3, LineColorX 
PAINT (PX, PI), LineColorX, Linecolor% 

PY = YO - ((TPMeenCorrDcfl(I%, PlotHeightX) lOOO!)  - PlotYMin) / YScale 

PY = YO - ((TPUeanWonOefl(I%, PlotHeightX, PLotDef lector%) lOOO! )  - P lo tmin)  / YScale 

NEXT I% 
COLOR LineColorX 
PRI NT QPRTr id( STRS(P1otDcf Lector%) ) ; 
I F  Pass% o 2 THEN COLOR 15: PRINT *,*; 

NEXT Pass% 
END SUB 

SUB PlotDeviationCurve (PLotLocat id,  PLotHeightX, PlotDef lector%, P lo tw in ,  PlotYMax) STATIC 
CALL PLotSetrp(#(in, wax, min, max, Plotmin,  PlotXMax, PlotYHin, PlotYHax, LX, XScale) 
COLOR 15 
P S  = LEFTS(Filet, 7 )  
LOCATE 1, 25: PRINT Wef lec t ion  Deviation Data f o r  Section: *; P S  
LOCATE 27, 2: PRINT %tandard* 
LOCATE 28, 1: PRINT Weviat iom* 
FOR V a l ~ %  -100 TO 600 STEP 100 

ColX = 14 + (1 + Value% / 100) 9 
LOCATE 54, Cot%: PRINT USING *IIybCI#y(I; Value% 

NEXT Value% 
LOCATE 56, 42: PRINT "Station (ft)" 
StatusLineS = mF2:ScrDunp F1O:Exit 

COLOR 7 
LOCATE 60, 4: PRINT StatusLineS; 
LY = 406: YO = 420: XO = XMin 

+ CHRS(25) + CHRS(24) + M:Prv/Nxt H t  * + CHRS(27) + CHRS(26) + *:Prv/Nxt Defl 
PNp/PgDn:Prv/Nxt LOC" 
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YScalc = ABs(P1otmex - PlotYMin) / LY 
FOR M = PlotYMin + 1 TO PlotYMax - 1 ' t i c  marks 

PH = YO - (M - PlotYMin) / YScale 
LINE (XO, W)-(XO + LX, PM), 7, , BHCCCC 

NEXT M 
FAS = .W.P 
COLOR 15 
LOCATE 53, 11: PRINT USING FAS; PlotYMin; 
LOCATE 28, 11: PRINT USING FAS; 0 
LOCATE 3, 11: PRINT USING FAS; PlotYMax 
LineColorX = 11 
LOCATE 58, 18: PRINT *Location*; PLotLocat id;  
Start& = False% 
FOR 1% = 1 TO NunStations% 

Drop Height"; PLotHeightX; I Sensorst; PlotDef lector% 

I F  PointLocationX(1X) = Plot location% THEN 
PX = XO + (StationX(1X) - PlotWin) / XScale 
PY = YO - ((Deviation(I%, PlotHeightX, PlotDeflectorX)) - PLotYMin) / YScale 
I F  S t a r t d  THEN LINE -(PX, PY), LineColorX - 
CIRCLE (PX, PY), 3, LineColorX 
PAINT (PX + 1, PY), Linecolor%, LineColorX 
Start& = True% 

END I F  
NEXT 1% 
FOR I% = 1 TO YunTPStationsX 

PX = XO + (TPStationX(1X) - PlotWin) / XScale 
PY = YO - ((TPDeviation(l%, PlotHeightX, PLotDeflectorX)) - PlotYHin) / YScale 
CIRCLE (PX, PY), 3, 10 
PAINT (PX, PY), 10, 10 

NEXT I% 
END SUB 

SUB P1otNord)eflCurves (P lo tLoca t id ,  PlotHeightX, PLotYMax) STATIC 
CALL PlotSetw(Win, Wax, YMin, YMax, PlotXMin, PlotMax, PlotYMin, PLotYHax, LX, XScale) 
COLOR 15 
P S  = LEFTS(FileS, 7) 
LOCATE 1, 30: PRINT Wef lect ion Data f o r  Section: *; PSS 
LOCATE 27, 1: PRINT *Normalized* 
LOCATE 28, 1: PRINT "Deflection. 
FOR Value% = -100 TO 600 STEP 100 

Cot% = 14 + (1 + Value% / 100) 9 
LOCATE 54, Co lk  PRINT USING *##M"; ValwX 

NEXT Value% 
LOCATE 56, 42: PRINT *Station (ft)* 
StatusLineS = nF2:ScrrOmp F10:Exit 0s + CHRS(25) + CHRS(24) + ":Prv/Nxt Ht t l  + PgUp/PgDn:Prv/Nxt Locm 
COLOR 7 
LOCATE 60, 4: PRINT StatusLineS; 
PlotYMin = 0 
LY = 400: YO = 420: XO = min 
YScalc = ABS(P1otYMax - PlotYMin) / LY 
FORH=1 T O 3  ' t i c  marks 

PH = YO - M LY / 4 
LINE (XO, PH)-(XO + LX, W), 7, , BHCCCC 

NEXT M 
FM = m#c.##"AAAm 

WLOR 15 
LOCATE 53, 8: PRINT USING FAS; PLotYMin; 
LOCATE 3, 8: PRINT USING FAS; PlotYMax 
LOCATE 58, 18: PRINT *Locationm; P l o t l o c a t i d ;  
FOR Pass% = 1 TO NurOeflectorsX 

PlotDeflectorX = 1: LineColorX = 5 

PlotDeflectorX = 2: LineColorX = 9 

PLotDeflectorX = 3: LineColorX = 10 

PlotDcflectorX = 4: LineColorX = 1 

PlotDeflectorX = 5: LineColorX = 2 

PlotDeflectorX = 6: LineColorX = 3 

Drop Height'; PlotHeightX; Sensors*; 

SELECT CASE Pass% 
CASE 1 

CASE 2 

CASE 3 

CASE 4 

CASE 5 

USE 6 

CASE 7 
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PlotDef lector% = 7: LineColorX = 11 
EMD SELECT 
Start- = False% 
FOR I% 1 TO N l n s t a t i d  

I F  PointLocationX(1X) = PLotLocationX THEN 
PX = XO + (StationW(1X) - P lo tmin)  / XScale 
PY E YO - ((MeWomefl( I%, PlotHeightX, PlotOeflectorX) 10001) - PlotYMin) / YScale 
I F  StartcdX THEW LINE -(PX, PY), LineCotor% 
CIRCLE (PX, PY), 3, LineColorX 
Start& = True% 

END I F  
NEXT 1% 
FOR I% = 1 TO WmrTPStationsX 

PX = XO + (TPStationX(1X) - P lo tmin)  / XScale 
PY = YO - ((TPHeerJlonQefL(I%, PlotHeightX, PlotDeflectorX) * IOOO!) - PlotYWin) / YScale 
CIRCLE (PX, PY), 3, LineColorX 
PAINT (PX, PY), LineColorX, LineColorX 

NEXT I% 
COLOR LineColorX 
PRINT QPRTrimS(STRS(P1otDef lector%)); 
I F  Pass% NurOeflectorsX THEN COLOR 15: PRINT 

NEXT Pass% 
END SUB 

SUB PlotSetrq (Min, Xnax, YMin, YMax, PlotXnin, PLotXMax, PlotYMin, PLotYWax, LX, XScate) STATIC 
SCREEN 12: WIDTH 80, 60: COLOR 0: CLS 
min = 130: Xnax = 630: YMin  = 20: YMax = 420 
LINE (Win, YMin)-<XMax, Wax), 6, B 
LX = 500 
P l o t m i n  = -100: P lo twax = 600 
XScele = ABS(P1otmax - P lo tMin)  / LX 
FOR W = 0 TO 500 STEP 100 's tat ion o f fse ts  

PH = min + ( W  - P lo tw in )  / XScalc 
LINE (PH, YMin)-(PH, YMax), 7, , LHCCCC 

NEXT M 
I F  WuaSlrbSectX > 1 THEW 'plot srt>section bwdar ies ,  i f  knom 

FOR I% = 1 TO NunSlrbSectX - 1 
#I = Xllin + (SubSectEndl;(I%) - PlotXnin) / XScale 
LINE (PU, YWin)-(PH, YMax), 14 

NEXT I% 
EYD IF 

EW SUB 

SUB RedirrArrays STATIC 
RED 111 R d i  a1 ( MaxDef Lectors%), Locat ionL istX(HaxLocat i om%), Hei gh tL  i st%(MaxHei ghtsX) 
RED I M  Point Location%( MaxNmStat i o n s X ) ,  HeightsX(MaxNunPeaks%) 
REDIM SlrbSectEndX(S), StationCorntX(5) 
REDIM Thickness<HaxLayersX), Wodulus(HaxLayers%), Hat lCodeX(WaxLayersX) 
REDIM PoissonRatio(MaxLayers%), ALo(WaxLayers%), A H i  (MaxLeyersX), SelCodeX(MaxLayers%) 
RED I M  Stat i onX(WaxNunS t a  t i o n s X ) ,  TPS t a  t ion%( 2 ) 
REDIM Mid)epthTenp(WaxNutations%), TPMi~DepthTenp(2) 
REDIM TestLoed(WaxNunStations%, MaxUiunPeaksX), TPTestLoad(2, MaxNWeaksX) 
REDIM Def l(MaxNunStetions%, WaxNmPeaksX, MaxDef Lectors%), TPDef L(2, WaxNwPeaksX, WaxDef lectors%) 
REDIM F W M i  nutes%(MaxNunStat ions%), TPF WMi nutesX(2 1, MeasT imeS( 10, 2), Nun1 imes%(Z) 
REDIM TimeTeap(HaxTimes%, 2, 31, MeasHinutesX(10, 2) 

END SUB 

SUB RcsetVariebles STATIC 
NuStations% = 0 
NuTPStationsX = 0 
WuS&seCt% = 1 
Nulayer& = 1 
SctMaterialsX = False% 
Corrected% = False% 
SetSdSectionsX = False% 
SmmryOfResultsX = False% 
SummryOfResultsZX = False% 

END SUB 

SUB SetMaterialInfo STATIC 
RED I M  Meter i a 1L istS( 21 ), ModulusL i s t  (21 1, Poi ssonl i s t  (21 1, AL istLo(21) , AL i stH i (21 ) 
MaterialListS(1) = "302 Uncrushed Gravel ": WodulusList(1) = 20: PoissonList(1) = .4: AListLo(1) = -07: 

AListHi(1) = .17 
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MaterialListS(2) = "303 Crushed Stone 6': ModulusList(2) = 45: PoissonList(2) = .4: AListLo(2) = .11: 

HaterialListS(3) = "304 Crushed Gravel ": ModulusList(3) = 30: PoissonList(3) = .4: AListLo(3) = -09: 

MaterialListS(4) = "305 Crushed Slag *: ModulusList(4) = 50: PoissonList(4) = .4: AListLo(4) = .12: 

k te r i a lL i s tS (5 )  = *3W Sand n: ModulusList(5) = 10: PoissonList(5) = .4: AListLo(5) = -05: 

AListHi(2) = .21 

AListHi(3) = .18 

ALlstHi(4) = .22 

AListHi 
Hater 

ALi stHi 
Water 

AListHi 
Hater 

AL i stH i ( 
Materi 

AL i stH i ( 
Hateri 

AL i stH i ( 
k t e r i  

AL i s t H  i t 
Materi 

5) = .15 
alListS(6) = u307 Fine Soil-Agg. Mixture ": ModulusList(6) = 15: PoissmList(6) = .4: AListLo(6) -06: 
6) = .16 
alListS(7) = *308 Coarse Soil-Agg. Mixture": ModulusList(7) = 20: PoissonList(6) = .4: AListLo(7) .07: 
7) = .17 
r lL istS(8) = *320 Sand Asphalt *: ModulusList(8) = 200: PoissonList(6) a .4: AListLo(8) = .l: 
18) = .3 
alListS(9) = *321 Asphalt Treated Mixture n: HodulusList(9) = 300: PoissonList(9) = .35: AListLo(9) = -15: 
,9) = 3 5  
alListS(l0) = "331 Cement Aggregate Mixture": HodulusList(l0) = 750: PoissonList(l0) = .3: AListLo(l0) = .a: _ _  _ 
: lo) = . i s  - 
: a lL is tS( l l )  = "332 Econocrete *: IlodulusList(l1) = 1500: PoissonList(l1) .25: AListLo(11) = A: 
111) = .6 
;elListS(l2) = '333 Cement Treated So i l  u: ModulusList(l2) = 100: PoissonList(l2) = .35: AListLo(l2) = -1: 

AListHi(12) = .i% 
MaterialListS(l31 = "334 Lean Concrete ": Mock~lusList(13) = 1500: PoissonList(l3) -25: AListLo(l3) = -4: . .  . .  

AListHi( l3j = .S - 
AListHi(14) = .25 

MaterialListS(l4) = "336 Sand-She1 l Mixture '1: ModulusList(l4) = 75: PoissonList(l4) = .4: AListLo(l4) = .Is: 

MeterialListS(l5) = "337 Limerock. Caliche 'I: ModulusList(l5) = 200: PoissonList(l5) = .35: AListLo(15) = .Is: 
AListHi(l5) = .3 

AListHiCl6) = .25 
11: ModulusList(l6) = 75: PoissonList(l6) = .35: AListLo(l6) = .l: MaterialListS(l6) = u338 Lime Treated So i l  

MaterialListS(l7) = '339 Soi l  Cement 81: IlodulusList(l7) = 200: PoissonList(l7) = .35: AListLo(l7) = .15: 

MaterialListS(l8) = '340 Pozzolanic-Agg. Mixture 'I: ModulusList(l8) = 500: PoissonList(l8) = -35: AListLo(l8) = .2: 

MaterialListS(l9) = '361 Cracked 8 Seated PCC ": ModulusList(l9) = 1000: PoissonList(l9) = .25: AListLo(l9) = -35: 

MaterielListS(20) = *7W Asphaltic Concrete n: ModulusList(20) = 450: PoissmList(20) = -35: AListLo(20) = .35: 

MaterialListS(21) = "730 Portland Cement Concrete": ModulusList(21) = 5000: PoissonList(21) = .15: AListLo(21) = .6: 

AListHi(l7) = .3 

AListHi(l8) = .4 

AListHi(l9) = .45 

AListHi(20) = .45 

AListHi(21) = .8 
EN0 SUB 

FUNCTION StantIar&eviation (SSun, S S d ,  I t e d o m t X )  STATIC 
TempCalc = (SSun2 - (SSun A 2) / I temComtX)  / ( I temComtX - 1) 
I F  TeApCalc > 0 THEN 

ELSE 

END I F  

Stenderdleviation = SQR(TempCa1c) 

StandarcDeviation = 0 

END FLtNCTIoll 
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DECLARE SUB CalcCorrStationStats 0 
DECLARE SUB CalcMicDepthTenps 0 
DECLARE SUB C a l d k t l i e r s  0 
DECLARE SUB CalcSdSectiotMlpha (RecalcX) 
DECLARE SUB CalcSdSectionStats 0 
DECLARE SUB CaLcTeapCorrDefl 0 
DECLARE SUB GetCorrect-ef 1ectionParaneters 0 
DECLARE SUB GetOutl icrCurveParmeters (Exitcode%) 
DECLARE SUB GetUnifomityCurveParemeters 0 
DECLARE SUB ReeBeaks 0 
DECLARE SUB Reedlextline (DataTypeX) 
DECLARE SUB R e v i d l e n u  0 
DECLARE SUB GetRuningCacRnents 0 
DECLARE SUB GetHaterialProps 0 
DECLARE SUB GetUtrsectionBanderics (Exitcode%) 
DECLARE SUB CheckHeedcr 0 
DECLARE SUB GetTaperetureGredientsControl 0 
DECLARE SUB GetTenpcratureGradientsPagel (Exi tCode%) 
DECURE SUB GctTeaperatureGradientsPage2 ( J X ,  Exi tCode%) 
DECLARE SUB YriteStructuratStets 0 
DECLARE SUB ShauTPRigidStats 0 
DECLARE SUB ShwTPFlexStats 0 
DECLARE SUB CalcFLexStats 0 
DECLARE SU8 PlotEsgCurves 0 
DECLARE SUB PLotFtexSNCurves 0 
DECLARE SUB ShWers l lF lexS ta ts  0 
DECLARE SUB ShowOverallRigStats 0 
DECLARE SUB ConpositeModutusPeremeters (1 
DECLARE SUB PlotVolKCurves 0 
DECLARE SUB PlotRigThickCurves 0 
DECLARE SUB CelcRigidStats 0 
DECLARE SUB Quit  0 
DECLARE SUB YriteRumingCamnents 0 
DECLARE SUB YriteOutLierHsgs 0 
DECLARE SUB ShouOverallStats 0 
DECLARE SUB ShowShSectionStats 0 
DECLARE SUB YriteSrrbsectionStats 0 
DECLARE SOB YriteOveral lStat ist ics 0 
DECLARE SUB CalcStationsInSIlbsetion 0 
DECLARE SUB ChevronInprts 0 
DECLARE SUB C a l c R i g i d T h i c h s  0 
DECLARE SUB CalcCarpositdlodulus 0 
DECLARE SUB CalcVolunetricK 0 
DECLARE SUB ChevrorrAnelysis (AMlysisFai le&) 
DECLARE FUNCTION PPRWNDS (Nur&rl, Places%) 
DECLARE FUIICTIOY Beta11 ( A t ,  B I ,  X I )  
DECLARE FUNCTION BctaCFl ( A I ,  B I ,  X I )  
DECLARE FWCTION GamneLNI ( X X I )  
'SINCLUE: 'declare.inc' 
'SINCLUDE: ' fdeclar l  .inc' 
'SINCLUDE: 'fdeclar2. inc' 
'S1NCLU)E: fcmblsnk.inc' 
'SINCLUDE: 'fwdcheck.inc' 

'do not erase 
'do not erase 
'do not erase 
'do not erase 

COWST True% = -1, False% = 0, HaxNmGtationsX = 50, HaxLocationsX = 6 
COWST NaxDef lectors% = 7, HaxNmSeaks% = 16, HaxHeightsX = 4, HaxLayersX = 10 
CONST R i W o i n t s I n S ~ ~ t i ~  = 4, ThresholdAlfia = 95, HaxTimes% = 10 

FUWCTIW BetsCF (A, 8, X I  STATIC 
!THAx% = 100 
EPS = .0000003 
An = 11 
Em = 11 
Az = I t  
Q A B = A + B  
Q A P = A + 1 1  
Q A n = A - I I  
B Z = l I  - a A B * X / W  
FOR IIX = 1 TO I T W  
EM = U% 
TEN = EM + EM 

A P = A Z + D * A w  
D El4 (B - H) X / ((W + TEN) (A + TEW) 
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BP = BZ + D BM 

APP=AP+D = - (A + A2 
BPP = BP + D 02 
AOLD = A2 
All = AP / BPP 
BH=BP/BPP 
A2 = APP / BPP 
BZ = 11 
I F  ABS(A2 - AOLD) < (EPS ABS(A2)) THEN 

(WE + EM) X / ((A + TEM) (UP + TEM)) 

BetaCF = A2 
EXIT  FUNCTION 

END I F  
NEXT WX 
PRINT "A or B too big, or ITMAX too smeltn 
STQP 

END FLINCTION 

FUNCTION BetaI (A, B, X) STATIC 
I F  X < 01 OR X > 11 THEN 

PRINT "bed argunent X in BETAIM 
STOP 

END I F  
I F X = 0 1  O R X = I I  THEN 

ELSE 

END I F  
I F  X < ((A + 11) / (A + B + 21)) THEN 

Beta1 = BT BetaCF(A, B, X)  / A 
ELSE 

Beta1 = 11 - BT BetaCFtB, A, 11 - X) / B 
END I F  

BT = 01 

BT = EXP(G=LN(A + B) - CmLN(A)  - G m L N C B )  + A LoG(X) + B LOG(11 - X I )  

END FUNCTION 

SUB CheckHeader STATIC 
CALL ReedlextLine(Data1ypeX) 
SELECT CASE LineCumterL 
CASE 1 

FileUidthX = VAL(MIDS(LineDatet, 2, 4)) 
I F  FileUidthX = 32 THEY 

ELSE 

END I F  
E d i t i d  = VAL(MIDS(LineDataS, 31, 2)) 
I F  E d i t i d  e 10 AND E d i t i d  0 20 THEY 'not va l i d  FW data f i l e  

English% = False% 

English% = T r w X  

COLOR 7, 0, 0 
CLS 
PRINT m* Not a va l i d  Dynetest FW data file..." 
END 

END I F  

NurOeflectorsX = VAL(LEFTS(LineDataS, 1)) 

LPR = VAL(WIDS(Linel)ataS, 1, 4)) / 25.4 
LPR = VAL(WRWNDS(LPR, 1)) 
Radial(1) = VAL(HIDS(LineData$, 5, 4)) / 25.4 
Radisl(1) VAL(QPRWKIS(Radial(l), 1)) 
Radisl(2) = VAL(HIDS(LineDataS, 9, 4)) / 25.4 
Radiel(2) = VAL(wRaUWDS(Radial(2), 1)) 
Radial(3) = VAL(MlDS(LineData8, 13, 4)) / 25.4 
Radial(3) = VAL(aPROUWDS(Radial(3), 1)) 
Radial(4) = VAL(MIDS(LineDetaS, 17, 4)) / 25.4 
Rediel(4) = VAL(QPRWHDS(Radial(4), 1)) 
Radial(5) = VAL(HIDS(LineDatet, 21, 4)) / 25.4 
Radial(5) = VAL(QPRQRIDS(Radial(5), 1)) 
Radial(6) = VAL(HlDS(LineDat&, 25, 4)) / 25.4 
Radial(6) = VAL(WRaJNDS(Radial(6), 1)) 
Radial(7) = VAL(MIDS(LineDatet, 29, 4)) / 25.4 
Redial(7) = VAL(OPRQRLDS(Redial(7), 1)) 

'do nothing 

CASE 2 

CASE 3 'use only metric spacings, converted t o  English 

U S E  4 TO 29, 32, 34 TO 36 
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CASE 30 'act ive seqwncc drops 

CASE 31 'seqwnce heights 

USE 33 'peaks stored 

Posit% = INSTR(LineDataS, *.') 
ActiveDropsX = Posit% - 1 

Heightst = LineDataS 

CheckTextS = LEFTS(LineDataS, ActiveDropsX) 
InitNWeaksX = InCantZXCheckTextS, "+*I 
Dr-mdC = 0 
FOR 1% = 1 TO ActiveDropsX 

StorePeakS = MIDS(CheckTextS, I%, 1) 
I F  StorePcakS = THEN 

'height f o r  each drop in seqwncc 

HeightVal% = VAL(MIDS(HcightsS, I%, 1)) 
I F  HeightValX Q 0 THEN 

D r o p l i d  = D r o p l i d  + 1 
Heights%(DropNmlX) = HeightVal% 
Hei gh t L  i s tX( Hci gh tVa 1%) = True% 

EUD I F  
END I F  

NEXT I% 
MaxHeightX = WaxI%(SEG Heights%(l), Drqur lX) 

END SELECT 
END SUB 

SUB CheckHeaderZ (Exitcode%) STATIC 
CALL ReedlextL i ne(DataType%) 
SELECT CASE LineComterB 

CASE 1 
FiLeUidtha = VAL(MIDS(LineDataS, 2, 4)) 
I F  F i l eU id tha  = 32 THEY 

ELSE 

EWD I F  
I F  English= English% THEN 

English= = False% 

English= = T r w X  

REDIM WTextS(1) 
WTextS(1) = Vest  p i t  data has d i f fe ren t  system of mits... 
CALL PoppError 
ExitCodeX = 999 
EXIT SUB 

Exi t ing  T e s t  P i t  analysism1 

EUD I F  
E d i t i d  = VAL(MIDS(LineDataS, 31, 2)) 
I F  E d i t i d  o 10 N D  EditionZX *> 20 THEN 'not v a l i d  FY) deta f i l e  

REDIM PUTextS(1) 
WTcxtS(1) = " T e s t  p i t  data i s  NOT a va l i d  Dynatest data file... 
CALL PopqError 
ExitCodeX = 999 
EXIT SUB 

Ex i t ing  Test P i t  analysis" 

END I F  

NwDeflectors= = VAL(LEFTS(LineDataS, 1)) 
I F  NurOeflectorsZX NrnDefLectorsX THEN 

CASE 2 

REDIN WTextS(2) 
WTextS(1) = 'Tes t  p i t  data has d i f fe ren t  nunber of deflectors..." 
WTextS(2) = 
CALL PoppError 
Exitcode% = 999 
EXIT SUB 

Skipping T e s t  P i t  analysis' 

END I F  

REDIM RadielZ(NurDef lectors%) 
LPR = VAL(MIDS(LincDataS, 1, 4)) / 25.4 
LPR = VAL(QPRWNDS(LPR, 1)) 
R e d  = VAL(MIDS(LincDataS, 5, 4)) / 25.4 
RadislZ(1) = VAL(QPRWWDt(Rad, 1)) 
R e d  = VAL(MIDS(LineDataS, 9, 4)) / 25.4 
RedialZ(2) = VAL(QPRaUNDS(Red, 1)) 
Rad = VAL(MIDS(LineDataS, 13, 4)) / 25.4 
RadialZ(3) = VAL(QPRWNDS(Rad, 1)) 
R e d  = VAL(MIDS(LineDateS, 17, 4)) / 25.4 
RadialZ(4) = VAL(QPROUIIDS(Red, 1)) 
Red = VAL(NfDS(LineDat&, 21, 4)) / 25.4 
Radia12(5) = VAL(QPRWNDS(Red, 1)) 

USE3 
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Rad = VAL(MIDS(LineDataS, 25, 4)) / 25.4 
Rdia12(6) = VAL(QPROUI1DS(Rad, 1)) 
R d  = VAL(MIDS(LineDatfS, 29, 4)) / 25.4 
Redial2(7) = VAL(QPROUliDS(Red, 1)) 
FOR I% = 1 TO NmOeflectors% 

I F  ABS(Radial(1X) - Rdial2(1%)) > .01 THEN 
REDIM PUTextS(1) 
PUTextS(1) = "Tes t  p i t  data has d i f f e ren t  rad ia l  offsets... 
CALL PoppError 
Exitcode% = 999 
EXIT SUB 

Skipping Test P i t  analysis11 

END I F  
NEXT 1% 
ERASE Radial2 

'do nothing 

Posit% = IISTR(LineDat&, ".") 
ActiveDropsZ = Posit% - 1 
I F  ActiveDropsZ o ActfveDropsX THEY 

CASE 4 TO 29, 32, 34 TO 36 

CASE 30 'act ive seqwnce drops 

REDIM PUTextS(1) 
WTextS(1) = V e s t  p i t  data has d i f f e ren t  nunber of dr ops... Skipping Test P i t  analysis" 
CALL PoppError 
ExitCodeX = 999 
EXIT SUB 

END I F  

Height& = LineOatcllL 

CheckTextS = LEFTS(LineDataS, ActiveDropsX) 
InitNurPeakstX = InCorntZ%(CheckTextS, "*") 
I F  InitNurPeakstX 0 InitNrmPeaksX THEN 

CASE 31 'sequence heights 

CASE 33 'peaks stored 

REDIM PUTextS(1) 
WTextS(1) = "Tes t  p i t  data has d i f f e ren t  nunber of dr ops... 
CALL PoppError 
ExitCodeX = 999 
EXIT  SUE 

END I F  
Drop)luntX = 0 
RED I M  Hei ghtsZ%(MaxNurPeaks%) 
FOR I% = 1 TO ActiveDropsX 

StorePeakS = MIDS(CheckTextS, I%, 1) 
I F  StorePeakS = *** THEN 

Skipping Test P i t  analysis11 

'height fo r  each drop i n  seqwnce 

HeightVal% = VAL(MIDS(HeightsS, I%, 1)) 
I F  HeightVal% 0 0 THEN 

Dr@un2% = DropIun tX + 1 
HeightstX(DropNun2%) = HeightValX 

END I F  
END I F  

NEXT I% 
FOR 1% = 1 TO ActiveOropsX 

I F  HeightsX(1X) 0 HeightstX(1X) THEN 
REDIM WTextS(1) 
WTextS(1) = "Test p i t  data has d i f fe ren t  drop heights... Skipping T e s t  P i t  analysis11 
CALL PoppError 
Exitcode% = 999 
EXIT SUB 

END I F  
NEXT 1% 
ERASE Heights2X 

END SELECT 
END SUB 

FUNCTION t a m ~ e L N  (XX) STATIC 
REDIM COFW(6) 
COF#(l) = 76.18009173#: COF#(Z) = -86.5053203Ur 
COF#(3) = 24.014D982H: COF#(4) -1 .U173%16# 
COF#(S) = .0012085800~: COFt(6) = -.00000536382# 
X t  = xx - It 
THP# = X# + 5.5# 
Tclpll = (X# + .5#) Lot(TMP#) - THP# 
SER# = I# 
FOR JX = 1 TO 6 
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x l  = X I  + It 
S E R I  = SERt + COF#(JX) / X# 

NEXT JX 
Gern~eLN = TW# + LoG(2.5066274651 SERY) 

END FIJNCTIW 

SUB GetFi 1eNaar (Exi tCode%) STATIC 
STATIC ZPL 
UindowTypeX = 1: CLS 
I F  ZPS = THEN ZPS = .Nn 
I F  PrnTypeS = 
Y F i M  = F i t &  
I F  ExtS 0 mm THEN 

END I F  
CALL ScreenBorder 
CALL T i t  LeColor 
T i t l e $  = 
TLX = LEN(Tit1eS) 
ColX = ((80 - TI.%) / 2) + 1 
LOCATE 2, ColX: PRINT Ti t leS 
CALL NomalColor 
LOCATE 1, 66: PRINT .Page 1. 
LOCATE 5, 17: PRINT 'Oeftect ion anatyst:" 
LOCATE 8, 7: PRINT W i r e t o r y  path fo r  data file:"; 
LOCATE 11, 7: PRINT 90 you want a List  o f  data f i l e s  fo r  t h i s  path (Y/N) * 
LOCATE 14, 7: PRINT Qef lect ion Data F i l e  Weme:" 
LOCATE 17, 7: PRINT .Printer type t(D)ot metrix/(L)aserl:ll 
CALL H i  1 i teColor 
LOCATE 5, 37: PRINT Analysts 
LOCATE 8, 37: PRINT FPathS 
LOCATE 11, M): PRINT ZPS 
LOCATE 14, 34: PRINT UFileS 
LOCATE 17, 44: PRINT PrnTypeS 
CALL NoraralColor 

THEN PrnTypeS = "La 

UFileS = UFileS + ExtS 

Fy) Data F i l e  Selection 

LOCATE 25, 4 
PRINT F10:Quit .; CHRS(24); CHRS(25); Home End  P@nn; 
Itella- 1 
MaxItanX = 5 
DO 

SELECT CASE I t 4  
CASE 1 

CASE 2 
CALL GetString(5, 37, 40, Analyst$, "L*, 0, 0, "ll, D-, ExitC&X) 

OLBathS = FPathS 
CALL GetString(8, 37, 40, FPathS, aoL", 0 ,  0, "la, DumyX,  Exitcode%) 
FPatM = QPTri&(UCASES(FPathS)) 
CurrDr iveS = CHRS( Ge t D r  i vex) 
CurrDirS = GetDirS(CurrDriveS) 
CurrPatM = CurrDriveS + *:n + CurrDirS 
I F  FPathS 0 THEN 

I F  MIDS(FPatM, 2, 1) = .:. THEN 
ChkDriveS = LEFTS(FPathS, 1) 
I F  NOT Goob)riveX(ChkDriveS) THEN 'check i f  va l i d  d r ive  

i s  not a va l i d  choice ... Please t r y  another path." 
REDIM WTextS(1) 
PUTut t (1)  = *Drive + ChkDriveS + 
CALL PoppError 
ExitCodeX = 0 
FPathS = O l d W h S  

I F  RIGHTS(FPathS, 1) = "\* THEN 

EWD I F  
I F  RIGHT$(FPatM, 1) ":* THEN 

END I F  
CALL CDir(FPathS) 
I F  NOT DOSErrorX THEN 

ELSE ' p t h  not Ow 

ELSE 'drive Ow, check d i r  

FPathS = LEFTS(FPathS, LEN(FPathS1 - 1) 

FPsthS = FPathS + *\* 

'path Ow ' CALL Q) i r( CurrPathS) 

REDIM PUTextS(2) 
PUTextS(1) = 'Error occurred switching t o  
WTextS(2) = 'Hay not be a v a l i d  path ... Please try again.. 

switch back t o  cur r  d i r  

+ FPathS 
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CALL PoppError  
Exitcode% = 0 
FPathS = OlcPathS 

END I F  
END I F  

I F  RICHTS(FPathS, 1) = "\* THEN 

END I F  
CALL CDir(FPathS) 
I F  NOT OOSErrorX THEN 

CALL Q, i r(CurrPathS) I switch back t o  curr dir 
ELSE 'path not OK 

REDIW PUTextS(2) 
PUTextS(1) = *Error occurred switching t o  * + FPathS 
PUTextS(2) = Way not  be a v a l i d  path ... Please t ry  again." 
CALL PoppError  
ExitCodeX = 0 
FPathS = OlcPathS 

ELSE 'no d r i v e  l e t t e r  i n  specified path 

FPathS = LEFWFPathS, LEYCFPathS) - 1) 

'path OK 

END I F  
END I F  

END I F  
I F  FPathS o nn AND RICHTS(FPathS, 1) e 
LOCATE 8, 37: PRINT FPatht 

OIdzPS = ZPS 
CALL tetSt r ing( l1 ,  60, 1, ZPS, "La, 0 ,  0 ,  "I1, DumyX, ExitCcdeX) 
I F  Exitcode% 0 68 THEN 

ZPS = UUSES(2PS) 
SELECT CASE ZPS 

THEN FPathS = FPathS + II\* 

CASE 3 

'quit 

CASE "Y* 
ShowFilesS = FPathS + ll*.PKSn 
WuMatchsX = FCantX(ShouFi l&) 
I F  N d a t c h s X  > 0 THEY 

CALL D i s p l a y F i l e W ~ ( N d a t c h s X ,  ShowFiLesS, FPathS, F i  leS, Extt,  ExitCcdeX, 0) 
UFileS = F i l e $  + ExtS 

REDIW PUTextS(1) 
PUTextS(1) .No f i l e s  f w d  matching + ShouFilesS 
CALL PoppError w = q* 
LOCATE 11, 60: PRINT ZPS 
Exitcode% = R 

ELSE 

'go beck t o  PATH f i e l d !  
END I F  

CASE "N* 
'go on 

CASE ELSE 
REDIW WTextS(1) 
PUTextS(1) = llPlease enter a Y o r  N ONLY...y 
CALL PoppError  
ExitCodeX = 0 

END SELECT 
END I F  

CASE 4 
Do 

O l d l F i  l e t  = UFi 1eS 
CALL GetString(14, 34, ? Z ,  YFileS, "L*, 0 ,  0, DvmyX, Exitcode%) 
I F  ExitCodeX = 68 THEN EXIT DO 
Y F i  1cS = QPTrid(UCASEt(UFi l e t ) )  
LFX = LEN(YFi1eS) 
FOR WX = 1 TO LF% 

'quit 

I F  ASC(WIDS(YFil&, WX, 1)) = 32 THEN 
REDIW PUTextS(1) 
PUTextS(1) = llSpaces are NOT allowed i n  f i l e  names...* 
CALL PoppError  
YFileS = OldYFileS 
ExitCodeX = 0 
EXIT FOR 

END I F  
NEXT WX 
I F  ExitCodeX o 0 THEN 

SP% = IWSTR(YFileS, *.a) 
1F SP% 0 0 THEN 
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F i l e $  = LEFTt(UFileS, SPX - 1) 
E x t t  = QPTri~(RICHTS(UFiLeS, LENWFiLeS) - (SPX - 1))) 

F i le$  = QPTrinU(LEFTS(UFiLet, 8)) 
E x t t  = 

ELSE 

EUD I F  
IF E x 6  <> y.PKSn THEN 

REDIM WTcxtt(1) 
PVTextt(1) = YPLcase specify a f i l e  w i th  an extension of '.PKS8 ..." 
CALL PoppError  
Y F i l &  = OldlFileS 
Exitcode% = 0 

EXIT DO 
ELSE 

E m  I F  
END I F  

Loop 
CASE 5 

OLdTypeS = PrnTypeS 
Do 

CALL CetString(l7, U, I, PrnTypeS, NLu, 0,  0, uY, D-, ExitCodeX) 
I F  ExitCodeX 0 68 THEN 

PrnTvpct = UCASES(Pm1ypeS) 
SELECT CASE PrnTypeS 

'quit 

CASE "D", "L" 
EXIT  DO 

CASE ELSE 
REDIM PUTextS(1) 
PUTextS(1) = 'Please enter a D o r  L ONLY..." 
CALL PoppError 
Exitcoder = 0 
PrnTypeS = OLdTypeS 

END SELECT 
END I F  

Loop 
END SELECT 
SELECT CASE ExitCodeX 'determine next a c t i o n  
CASE 71 *home 

CASE 79 'end 

CASE 15, R 'Shift-Tab, i q  arrow 

CASE 9, 13, 80 'Tab, CR, down arrow 

CASE 81 ' P e n  

I t d =  1 

I t d  = HaxItelIa 

It& = I t 4  - 1 

I t d  = Iten# + 1 

I F  F i l &  = y* THEN 
REDIM PUTextS(1) 
PUTextS(1) = "A f i l e  nam WST be enterd... please t ry again!" 
CALL PoppError  
It* = 4 

C h k N d  = FPathS + F i l e s  + E x t t  
I F  NOT ExistX(ChkNernet) THEN 

ELSE 

REDIM PUTextS(1) 
Wlextt(1) = 'Fi le not fovd... Please try again.' 
CALL PoprpError 
F i t &  = 
Extt = 
Exitcode% = 0 
Itad = 3 

ExitCodeX = 1 
SELECT CASE Prnlypet 

CASE "0" 

CASE UL" 

E N  SELECT 
EXIT SUB 

ELSE 

ScrrDUnpResS = U" 

ScrrDumpResS = y lOOw 

END I F  
END I F  

CASE 68 'FlO: quit 
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CALL Quit 

'do nothing 
CASE ELSE 

END SELECT 
I F  I tad < 1 THEN Ited = 1 
I F  I t 4  > HaxIted THEN I t d  = H e x I t e d  

LOOP 
END SUB 

SUB GetHaterialProps STATIC 
UindouType% = 1: CLS 
CALL ScreenBorder 
CALL Tit leColor 
T i t l es  = * Material Properties Control I n fo rmt ion  
11% = LEN(Tit1eS) 
C O N  = ( (80 - TLX) / 2) + 1 
LOCATE 2, ColX: PRINT Tit leS 
CALL NomlCo lor  
LOCATE 5, 10: PRINT *Umber of pavement layers above the subgrade:* 
LOCATE 7, 43: PRINT Layer SHRP* 
LOCATE 8,  43: PRINT *Thickness Hater i a l* 

Code" LOCATE 9, 43: PRINT *(inches) _ _ _ _ _ _ _ -  II LOCATE 10, 43: PRINT I--------- 
LOCATE 25, 4 
PRINT * *; CHRS(24); CHRS(25); CHRS(27); CHRS(26); Home End PgDn"; 
FOR 1% = 1 TO HexLayersX 

LOCATE 10 + I%, 12 
I F  1% <= NunLeyersX THEN 

CALL YomalColor 
PRINT *Layer *; PPRTrimS(STRS(1X)); 
I F  1% = 1 THEN 

ELSEIF I% = NunleyersX AND NunLeyersX > 1 THEN 

ELSE 

END I f  

PRINT (surface)*; 

PRINT * (on subgrade)*; 

PRINT SPACES(l6); 

CALL Hil i teColor 
LOCATE , 45: PRINT DefaultRealS(Thickness(I%), "RW, 5, "###.pa); 
LOCATE , 65: PRINT DefeultIntS(HatlCode%(I%), 88RB8, 3) 

PRINT SPACES(65) 
ELSE 

END I F  
NEXT 1% 
CALL Hi l i teColor 
LOCATE 5, 56: PRINT DefaultIntS(Nunlayers%, IRu, 21 
I t em#=  1 
H a x I t d  = 2 NunlayersX + 1 
DO 

SELECT CASE It& 
CASE 1 

OldLayersX = NuALayenX 
CALL GetInt(5, 56, 2, NunlayersX, "RW, 0, 0, ll*, DUmyX, Exitcode%) 
I F  NralayersX < 1 OR NunLayersX > 10 THEN 

REDIH PUTextS(1) 
WTextS(1) = *Please enter a value between 1 and 10 WLY..." 
CALL PopqError 
NdayersX = OlclLayersX 
Exi tCode% = 0 

Hex I ted  = 2 NulayersX + 1 
FOR 1% = 1 TO WaxLeyersX 

LOCATE 10 + I%, 12 
I F  I% <= NunlayersX THEN 

CALL WoraralColor 
PRINT *Layer *; PPRTrimt(STRS(1X)); 
I F  1% 1 THEN 

ELSEIF 1% = NudayersX AND NunlayersX > 1 THEN 

ELSE 

END I F  

ELSEIF NunLeyersX >= 1 AND NunLayersX OLdLayersX THEN 

PRINT (surface)*; 

PRINT (on subgrade)*; 

PRINT SPACES( 16); 
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CALL H i  I i teColor 
LOCATE , 45: PRINT DefaultRealS(Thicls( I%),  *R*, 5, nl##.P1); 
LOCATE , 65: PRINT DefaultIntS(MatlCode%(I%), *R*, 3) 

PRINT SPACES(65) 
E L K  

END I F  
NEXT I% 

END I F  

CALL NorrrelColor 

Element% = It& \ 2 
Oldlhickness = Thickness(Element%) 
CALL GetReal(10 + Element%, 45, 5, u##.lyu, Thickness(Elenent%), *LY, 0, 0, Ion1, Dunny%, Exitcode%) 
I F  Thiclvwss(Elanent%) <= 0 THEN 

REDIM PUTcxtS(1) 
WTextS(1) = uplease enter a nuher greater than 0 OWLY.... 
CALL PoprpError 
ExitCodeX = 0 
Thickness(Element%) = Oldlhickness 

ELSEIF Thickness(E1mtX) > 24 THEN 
REDIM PUTextS(2) 
WTextS(1) = "Thicknesses greater than 24 inches are very ~ u a l . ~  
WTextS(2) = 
CALL PopgUerning(0, 0, *U) 

CASE 2, 6, 6, 8, 10, 12, 14, 16, 18, 20 

LOCATE 25, 4: PRINT Y. * 

Please v e r i f y  that  t h i s  thickness i s  correct..." 

END I F  
CASE 3, 5, 7,  9, 11, 13, 15, 17, 19, 21 

CALL NomalColor 
LOCATE 25, 6: PRINT UF3:HaterialsList 
Element% = ( I t 4  - 1) \ 2 
Oldcode% = MatlCcde%(EIement%) 
CALL GetInt( l0 + Element%, 65, 3, MatlCode%(Elmt%), "R*, 0, 0, u', DumyX, Exitcode%) 
I F  LEN(PPTri~(STRS(HatlCode%(Element%)))) 0 3 AND Exitcode% 61 THEN 

*; 

REDIM PUTextS(1) 
m e x t t ( 1 )  = *Please enter a 3 -d ig i t  material code OWLY...u 
CALL PoplqError 
Exitcode% = 0 

I F  Oldcode% = 0 THEN 
SelectcdCodeX = 1 

ELSE 
TlpcodeL = QPTrinU(STRS(Ol&o&%)) 
GOSUB Getcode 

ELSEIF Exitcode% = 61 THEN 'F3: Database l i s t  

END I F  
CALL PickFronrlongList(11 L i s t  of Materials *, HaterialListSO, SelectedCodeX, 3, 2, 24, 35, ExitCodeX, 0) 

TnpCodeS = QPTr imS(STRS(Wat 1 C & X E  1 m t X ) ) )  
COSUB GetCode 
I F  NuMaterielsX = -1  THEN 

ELSE 

REDIM PUTextS(1) 
WTextt(1) = "Inval id code. 
CALL PopgError 
Exitcode% = 0 
MatlCodeX(E1ementX) = Oldcode% 

Please try again. .." 

END I F  
END I F  
I F  Element% = 1 AND Exitcode% 0 0 AND NOT (SelectedCodeX = 20 OR SelectedCode% = 21) THEN 

REDIM PUTextt(1) 
WTextS(1) = " Inval id code for Layer 1. Please try again...* 
CALL PoplpErrot 
Exitcode% = 0 
MatlCode%(Element%) = Oldcode% 

END I F  
I F  Exitcode% 0 0 THEN 

Met l Code%( E I m t X )  = VAL (Ma te r  i a 1 L i s tS( Sel ectedCodeX) 1 
Modulus(ELslaent%) = IlodulusList(Selecte&ode%) 
Poi ssonRat i o( E IementX) = Poi ssonl i s t  ( SelectedCodeX) 
ALo(ELanent%) = AListLo(Selecte&o&%) 
A H i  (Element%) = AListHi (Selectedtode%) 
SelCodeX(E1erPentX) = SelectedCodeX 

END I F  
CALL HiLiteColor 
LOCATE 10 + Element%, 65: PRINT DefaultIntS(MatlCode%(ElementX), *RE, 3) 
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EMD SELECT 
SELECT CASE ExitCdeX 

CASE 71 
I t&= 1 

CASE to 
I t e d  = HaxIterdE 

CASE 15, 75 
I t 4  = I t d  - 1 

CASE 72 
I t 4  = I t d  - 2 

USE 9, 13, 77 
It& = It& + 1 

CASE 80 
I F  I t 4  = 1 THEN 

ELSE 
It& = I t 4  + 1 

I t 4  = It& + 2 

I home 

'end 

'Shift-Tab, l e f t  arrow 

'rp arrow 

'Tab, CR, r i gh t  a r r w  

'dwn arrow 

'determine next act ion 

Elw) I F  
CASE 81 IPgDTI 

SeWeterialsX = True% 
FOR aaeX = 1 TO NudayersX 

NEXT aaaX 
I F  SetMaterialsX THEN 

I F  Moblus(aaaX) = 0 THEN SetMaterialsX = False%: EXIT FOR 

I F  MatICodeX(1) = 700 THEN 
CALL GetTenperatureGradientsControl 
CALL CaldicBepthTenps 
CALL CalcTenpCorrDefl 
CALL CalcCorrStationStats 
Correct& = True% 

REDIM MearCorrOef l(NmStatiarsX, MaxHeightX) 
FOR 1% = 1 TO NmStationsX 

FOR JX = 1 TO MaxHeightX 

NEXT JX 

ELSE ' i f  no correction applied, assign nom def ls  

MeanCorrDef 1 ( I%, JX) = MeanWornOef 1 ( I%, JX, 1 ) 

NEXT 1% 
I F  NuaTPStetionsX > 0 THEN 

REDIM TPUeanCorrDef l(NunTPStations%, MaxHeightX) 
FOR 1% = 1 TO NunTPStatiarsX 

FOR JX = 1 TO MaxHeightX 

NEXT JX 
TPWeanCorrDef I (I%, JX) = TPneanWoraOef l (  I%, J X ,  1 ) 

NEXT 1% 
END I F  

END I F  
ExitCodeX = 1 
EXIT  SUB 

REDIM WTextS(1) 
WTextS(1) = *Material codes WST be entered fo r  EVERY layer ...I1 

CALL PoppError 

ELSE 

EWD I F  
CASE ELSE 

'Q nothing 
EYD SELECT 
I F  I t 4  < 1 THEN I t d  = 1 
I F  I t d  > M a x I t d  THEN I t 4  = M a x I t d  

LWP 

GetCode: 
Ntdater ia lsX = 20 
ULL F id(BWAL VARPTR(M8ter i a1 L i  stS( 1 ) ) , Nurllater i a LsX, TlpCodes) 
I F  NudleterialsX = -1 THEN 

ELSE 

€14, I F  
RETURN 

Select&&% = 1 

Select&&% = NtmHeterialsX + 1 

END SUB 

SUB GetRumingCarments STATIC 
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SCREEN 0: UIDTH 80, 25: UindauType% = 1: CLS 
CALL GetText(ComnentS, 1, 1, 25, 80, 2, 0, ExitCodtX) 

EUD SUB 

SUB GetSrrbsectionBomdarles (ExitCodeX) STATIC 
UindowTypeX = 1: CLS 
CALL ScreenBordcr 
CALL Tit leColor 
T i t l es  = Shsect ion Bwndery Def in i t ion  
TLX = LEN(Tit1eS) 
Cot% = ((80 - TLX) / 2) + 1 
LOCATE 2, C O N :  PRINT T i t l e s  
CALL NomlColor 
LOCATE 5, 7: PRINT " N u a k r  of srrbsections: "; 
LOCATE 4, 57: PRINT *N&r ofn 
LOCATE 5, 59: PRINT 'Tests 
LOCATE 25, 23 

S&ScctEndX(NunSbSct%) = 500 
I F  Wu6rrbSectX >= 1 THEN 

FOR 1% = 1 TO NuSubSectX 
CALL Normalcolor 
LOCATE 5 + 2 I%, 12: PRINT *Station f o r  end of  S&ection"; QPRTrimS(STRS(1X)); u: 
I F  I% 0 NunSlrbSectX THEN CALL Hi l i teColor 
LOCATE , 45: PRINT QPTri~(STRS(SrrbSectEndX[I%))) 

Status* 

PRINT CHRS(24); CHRS(25); Honc End PgDn.; 

ft.n; 

NEXT I% 
CALL CelcStationsInSbection 

END I F  
CALL H i  1 i tecolor 
LOUT€ 5, 30: PRINT QPTrimS(STRS(NunSrrbSect%)) 
I t d =  1 
MaxItarlX = N&hSect% 
DO 

SELECT CASE I t d  
CASE 1 

Ol&mrrbSectX = NunSubSectX 
CALL GetInt(5, 30, 1, NunSdSectX, "LU, 0, 0, In, D W ,  ExitCodeX) 
I F  NunSbSectX < 1 OR NunSrrbSectX > 5 THEN 

REDIM WTextS(1) 
PUTextS(1) = "Please enter a nuher f r an  1 t o  5 only..." 
CALL PoppError 
Exitcode% = 0 
NIIlsbSectX = Ol&unSubSect% 

M a x I t d  = NUaSubSectX 
SuMectEndX(N&lrbSect%) = 500 
FOR 1% = 1 TO 5 

I F  I% <= NuaSaectX THEN 

ELSEIF NwSth6ectX >= 1 THEN 

CALL NoraelColor 
LOCATE 5 + 2 I%, 12: PRINT 'Station f o r  end of Slrbsection"; PPRTrinU(STRS(I%)); n: 
I F  1% 0 NunShSectX THEW CALL Hi l i teColor 
LOCATE , 45: PRINT QPTrill lL(STRS(SbSetEndX(I%))) 

ELSE 
LOCATE 5 + 2 I%, 12: PRINT SPACES(&) 

END I F  

ft."; 

NEXT 1% 
Em I F  

CASE 2 TO N m M t X  + 1 
Element% = I t d  - 1 
O L d n r K  = SrrbSctEndX(E1cmentX) 
CALL GetInt(5 + 2 ElemmtX, 45, 3, SubSectEndX(Element%), "Lm, 0, 0, 
I F  Element% = 1 THEN 

REDIM PUlextS(1) 
PUTextS(1) = "Please enter a mker greater than 0 WLY..." 
CALL PoppError 
Exitcode% = 0 
SllbSectEndX(E1ernentX) = O l d n d x  

D W ,  ExitCodeX) 

I F  SdSectEndX(E1ementX) <= 0 THEN 

END I F  

IF SrrbSectEndX(E1anentX) < SbSectEndX(E1ementX - 1) OR SlrbSectEndX(E1mtX) > 500 THEN 
REDIM WTextS(1) 
PUTextS(1) = Uplease enter a nuher between + STRS(SbSectEndX(E1ementX - 1)) + 

ELSE 

and 500 ONLY..." 
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'determine next act ion 

CALL P w r r o r  
Exitcode% = 0 
SdSectEndX(E1etX) = O l d n d x  

END I F  
EMD I F  

END SELECT 
CALL CalcStationsInSubsection 
SELECT CASE ExitCodeX 

CASE 71 hcme 

CASE 79 'end 

CASE 15, 72 'Shift-Tab, rg arrow 

CASE 9, 13, 80 'Tab, CR, cbwn arrow 

CASE 81 'PgDn 

I t 4  = 1 

I t 4  = I(exItcad( 

I t 4  = I t d  - 1 

It& = It& + 1 

FOR 1% = 1 TO NuaSIlbSectX 
IF S ta t iMwntX( I%)  < M i M o i n t s I n S a e c t i d  THEN 

ExitCodeX = 0 
I t 4  = 1% + 1 
EXIT FOR 

END I F  
NEXT 1% 
I F  ExitCodeX 0 THEN 

Exitcode% = 1 
EXIT  SUB 

END I F  
CASE ELSE 

'do nothing 
END SELECT 
I F  It& < 1 THEN I t 4  = 1 
I F  I t 4  > M a x l t e f d  THEN It& = MaxIteniX 

LOOP 
END SUB 

SUB GetTenperatureGradi entsCont rot STAT 1C 
TPageX = 1 
W 

SELECT CASE TPageX 
CASE 1 

CASE 2 

USE 3 

END SELECT 
SELECT CASE ExitCodeX 

CASE 1 

CASE 0 
USE -1 

END SELECT 

CALL GetTemperatureGradientsPagel (Exi tCode%) 

CALL tetTeaperetureGradientsPage2( 1 , Exi tCodeX) 

CALL GetTeaperatureGradiet~age2(2, ExitCodeX) 

TPageX = TPageX + 1 

TPageX = TPageX - 1 

LOOP YHILE TPageX <= 3 
END SUB 

SUB GctTeAperatureGrediet~agel (Exi tCodeX) STATIC 
YIDTH 80, 25: Uindowlype% = 1: CLS 
CALL ScrmBorder 
CALL Tit leColor 
T i t l e s  = * Asphalt Surfaced P a v m t  TeRperature G r a d i e n t  Control Data 
11% = LEN(Tit1cS) 
c o n  = ((80 - 11%) / 2) + 1 
LOCATE 2, ColX: PRtNT T i t le8  
CALL NoraelColor 
LOCATE 4, 10: PRINT Nuaber of depths fo r  teoperature a t  each time:. 
LOUTE 5, 10: PRINT N h r  of t i e  temperature measured f i r s t  area:* 
LOCATE 6, 10: PRINT * N h r  of times tenperature measured second area:* 
LOCATE 8, 27: PRINT *Test Area 
LOCATE 9, 27: PRINT "sta c NO0 
LOCATE 10, 27: PRlUT *---------- ----------* 
LOCATE 25, 4 

Test Area* 
sta > 5+OOu 
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PRINT "; CHRS(24); CHRS(25); Home E d  PgDn"; 

CALL H i l i t e C o l o r  
LOCATE 4, 62: PRINT Defsu l t In tS(NurDepthsX,  11Ra8, 2) 
LOCATE 5, 62: PRINT DcfaultIntS(NunTimes%(l), I1RU, 2) 
LOCATE 6, 62: PRINT Defe~ltIntS(NunTimesX(2)~ "RI8, 2) 
I t d =  1 
M a x l t d  = NunTimesX(1) + NmTinesX(2)  + 3 
DO 

RedrswTables l  

SELECT USE I t d  
CASE 1 

0LU)epthsX = NuOepthsX 
W L  GetlntCL, 62, 2, Y-epthsX, 
I F  NrrOepthsX < 2 OR Nl rOepthsX > 3 THEN 

0, 0, "", D m ,  Exi tcode%) 

REDIM PUTextS(1) 
PVTextS(1) = "Please enter a 2 or 3 WLY..." 
CALL P o p p E r r o r  
Nrd)epths% = OldDepthsX 
E x i t c o d e %  = 0 

GOSUB RedrawTables l  
ELSEIF WuOepthsX 0 OldDepthsX THEN 

END I F  

OLdTiaeX = NunTimesX(1) 
CALL Gct In t (5 ,  62, 2, NmTimesX(l),  llRnl, 0, 0, 1111, DumyX, ExitCodeX) 
I F  NunTimesX(1) < 2 OR NunTimesU1) > 10 THEN 

CASE 2 

REDIM PUTextS(1) 
WTextS(1)  = 'Please e n t e r  a value between 2 and 10 ONLY..." 
CALL P o p p E r r o r  
WmTinesX(1) = OLdTiacX 
Ex i tCodcX = 0 

GOSUB R e d r a w l a b l e d  
E L K I F  NmTimesX(1) Oldlime% THEN 

END I F  

OLdTimeX = NunTimesX(2) 
CALL GetInt(6, 62, 2, YmTimesX(Z), nR18, 0, 0, IIU8 DumyX, ExitCodeX) 
I F  NrrpTirrsX(2) < 2 OR NmTimesX(2) > 10 THEN 

CASE 3 

REDIM PUTcxt% 1 ) 
WTextS(1)  = "Please enter a value between 2 and 10 ONLY..." 
CALL PoppError 
WunTinesX(2) = O l d l i n e %  
Ex i tCodcX = 0 

u)suB RedrswTebles l  

CASE 4 TO (NtmTiacs%<l) + 3) 

ELSEIF NimTimesX(2) 0 Old l imeX THEN 

EUD I F  

J% = 1 
Element% = I t 4  - 3 
Old l imeS = MeasTimeS(ELementX, JX) 
CALL G e t S t r i n g ( l 0  + E l e r n t X ,  30, 4, HeasTimeS(ELementX, J X ) ,  rL*, 0 ,  0 ,  y*, DumyX, ExitCodeX) 
MeasT id( Element%, J X )  = W T r  inU(Meas1 imeS( E lement%, JX) 1 
GOSUB V a l i d e t c T i m e  

CASE (NunTimesX(1) + 4) TO (NunTimesX(1) + NunTimesX(2) + 3) 
JX = 2 
Element% = It& - (NmTinesX(1) + 3) 
OldTirrS = HeasTimeS(ElcmentX, JX) 
CALL G e t S t r i n g ( 1 0  + Element%, 55, 4, MeasTimS(ELement%, J%), *L*, 0, 0, "", DumyX, ExitCodeX) 
MeesTimcS( ELaentX,  JX) = WTri~(MeasTimeS(ELementX, J%)) 
GOWB V a L i d e t e T i w  

EMD SELECT 
SELECT CASE Ex i tcode% 'determine next act ion 

USE 71 horpc 

U S E  79 Id 

U S E  72 'rp a r r w  

U S E  80, 13 'dorm arrow,CR 

CASE 81 * P@n 

I t m a  = 1 

I t d  = M a X I t e d  

I t d  = It& - 1 

It& = Itmu + 1 

OKToExitX = True% 
I F  NIlnTimesX(1) < 2 OR N m T i w s X ( 2 )  < 2 THEN OKToExitX = False% 
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FOR JX = 1 TO 2 
FOR 1% = 1 TO NunTiaesX(JX) 

Meablirrrtes%(IX, JX) = VAL(RIGHTS(MeasTimeS(I%, JX), 2)) + 60 VAL(LEFTS(MeasTimeS(IX, J X ) ,  2)) 

REDIM WTextS(1) 
Wfextt(1) = Wease enter a value f o r  a l l  times before moving t o  the next page ..." 
CALL PopgError 
OKToExitX = False% 
EXIT FOR 

I F  MeasTimeS(IX, JX) 0 THEN 

ELSE 

END I F  
NEXT 1% 
I F  NOT aWToExitX THEN EXIT FOR 

NEXT JX 
I F  CUToExitX THEN 

CrossingnihightX = FalseX 
FOR JX = 1 TO 2 

I F  kadlinutesX(IX, JX) <= MeasMirrrtesX(1X - 1, JX) THEN 
FOR 1% 2 TO NmTimesX(JX) 

I F  Heasl4i~tesX(IX - 1, JX) >= 1320 Aw) MeaMinutes%(IX, JX) <= 120 THEN 
Crossin#4ihightX = T r w X  
CrossingIntervalX(JX) = 1% - 1 

'only an error i f  EITHER t i m e  i s  outside lOPH t o  2An window 
REDIM PUTextS(5) 
WTextS(1) = W a l w s  fo r  e l l  times WST be entered in  sequence except 
WTextS(2) = 
WTextS(3) = 
WTextS(4) = UIn order t o  be considered 'crossing midnight', both timeso1 
WTextS(5) = WJST be in the period between 10 PH and 2 AH ONLY...u 
CALL PopgError 
OWToExitX = FalseX 
E X I T  FOR 

ELSE 

crossing the midnight bcundary (special case ONLY). 

END I F  
END I F  

NEXT 1% 
I F  NOT OKToExitX THEN EXIT FOR 

NEXT JX 
I F  CUToExitX THEN 

ExitCodeX = 1 
EXIT SUB 

END I F  
END I F  

CASE ELSE 
'do nothing 

END SELECT 
I F  I t d  < 1 THEN I t d  = 1 
I F  I t d  > Max l ted  THEN It& = MaxIted 

Loap 
EXIT SUB 

RedrawTeblesl: 
M a x I t d  = NraTinesX(1) + NmTimesX(2) + 3 
FOR JX = 1 TO 2 

FOR 1% = 1 TO MaxTimesX 

CALL YormalColor 
PRINT Time *; QPTrid(STRS(1X)); ":'; 
CALL ~ i l  irecolor 
LOCATE , 5 + 25 JX: PRINT MeasTimeS(IX, J X ) ;  

PRINT SPACES(25) 

LOCATE 1% + 10, 25 JX - 5 
I F  I% <= YunTimesX(JX) THEN 

ELSE 

END I F  
NEXT 1% 

NEXT JX 
RETURN 

VelidetcTiae: 
CF LEM(Measfim4(ElementX, J X ) )  - 4 THEN 

REDIM PUTextS(1) 
WTextS(1) = 'Please enter 8 time in  HHW formet ONLY..." 
CALL PoppError 
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Ex i tCodeX = 0 
HeasTiacS(ElanentX, JX) = O l d l i a e S  

Hour% = VAL(LEFTS(MeasTil(Elcnent%, JX), 2)) 
M inu te% = VAL(RItHTS(MeasTiReS(ElernentX, JX), 2)) 
I F  Hour% < 0 OR Hour% > 23 OR Minu te% < 0 OR M i n u t e %  > 59 THEN 

ELSE 

REDIM PUTextS(1) 
W e x t t ( 1 )  = *P lease  enter a t i m e  b e t w e e n  0000 and 2359 ONLY...* 
CALL P o p p E r r o r  
E x i t C o d e X  = 0 
MeasTimeS(ElanentX, JX) = OldTimeS 

EN0 I F  
END I F  
RETURN 

END SUB 

SUB GetTapcratureGraddfentsPn~e2 (JX, Ex f tCodeX)  STATIC 
UlDTH 80, 25: UindowTypeX = 1: CLS 
CALL Sc reenBorde r  
CALL T i t l e C o l o r  
T i t l e $  = * A s p h a l t  S u r f a c e d  Pavement T e m p e r a t u r e  G r a d i e n t  D a t a  
TLX = LEN(Ti t1eS) 
Cot% = ((80 - 11%) / 2) + 1 
LOCATE 2, Cot%: PRINT T i t l e S  
CALL N o r m a l C o l o r  
LOCATE 5, 35: PRINT *Tempera tu re  (OF) Measurement Area"; JX 
LOCATE 6, 46 
I F  JX = 1 THEN 

ELSE 

EMD I F  
LOCATE 8, 39: PRINT *Depth 1 D e p t h  2 D e p t h  3' 

LOUTE 25, 4 
I F  J X  = 1 THEN 

ELSE 

END I F  
FOR 1% = 1 TO NunTimesX(JX) 

PRINT "station a (kOOy 

PRINT "stat ion > 5+W 

LOCATE 9,  39: PRINT I------- ------- -------* 

PRINT *; CHRS(24); CHRS(U); H e  E n d  P$Jp P@n*; 

PRINT . *; CHRS(24); CHRS(2S); Haoe E n d  P@n*; 

LOCATE 1% + 10, 21 
CALL N o m l C o l o r  
PRINT Tim "; QPTrimS(STRS(I%)); ":lC; 

LOCATE , 30: PRINT MeasTimS(IX,  JX); 
CALL H i l i t e C o l o r  
FOR IU = 1 TO NurOepthsX 

LOUTE , 30 + 10 K%: PRINT DefaultRealS(TimeTenp(IX, JX, K%), "R*, 5, "##A#"); 
NEXT KX 
PRINT 

NEXT 1% 
MaxRorrX = NunTimesX(JX) ' 

MaxColX = NurDep thsX  
CColX = 1 
C R O U % = l  
w 

SRalx = 10 + CRouX 
SColX = 30 + CColX 10 
OLd l imeTarp  = TimeTarp(CRou%, 
W L  G e t R e a l ( S R 4 ,  SColX, 5, 
I F  TimeTanp<CRou%, JX, CCo lX l  

REDIM PUTcxtS( 1 ) 

JX, CColX) 
*YyT.W, TimeTenp(CRc4, JX, CColX), .L*, 0, 0, **, OmW, Ex i t code%)  
< 0 OR TimeTenp(CRou%, JX, CColX) > 160 THEN 

PUTextS(1) = *P lease  enter a temperature between O°F and 160'F ONLY...* 
CALL P o p p E r r o r  
TimeTenp(CRou%, J X ,  CColX) = OLdlimeTemp 
E x i t C o d e X  = 0 

EYD I F  
SELECT CASE E x i t C o d e X  ' d e t e r m i n e  next action 

CASE 71 'home 
CROW% = 1 
CColX = 1 

CASE 79 'end 
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CRowX = MaxRod( 
CColX = MaxColX 

CASE 15, 75 'Shift-Tab, l e f t  arrow 
CCOlX = CColX - 1 

CASE 72 'kp arrou 
CRWX = CRowX - 1 

CASE 9 , 7 7  'Tab, r igh t  arrow 
CColX = CColX + 1 

CASE 80 'down arrw 
C R d  = CRowX + 1 

CASE 13 ' C R  
C R d  = CROW% + 1 
I F  CRowX > MaxRowX THEN 

CRowX = 1 
CCOlX = CColX + 1 
I F  CColX > MaxColX THEN CColX 1 

END I F  

Exitcode% = 1 
EXIT W 

ExitCodeX = -1 
EXIT W 

CASE ELSE 
'do nothing 

CASE 81 #P@n 

CASE 73 'PWP 

END SELECT 
I F  CColX < 1 THEN CColX = MaxColX 
I F  CColX > MaxColX THEN CColX = 1 
I F  CRowX < 1 THEN CRowX = MaxRowX 
I F  CRowX > MaxRowX THEN CRowX = 1 

LOOP 
END SUB 

SUB OutliersHefu (Exitcode%) STATIC 
SCREEN 0: YIDTH 80, 25: CLS 
Choice% = 1 
CALL CaltCkrtlicrs 
W 

REDIM I t * (S)  
T i t l e t  = WJTLIERS ANALYSIS MENU" 
IteaS(1) = *V iew Out l ier  h a l y s i s  Curves* 
Itca15(2) = *Add t o  Runing Comnents* 
I t e d ( 3 )  = *Go on t o  STRUCTURAL Analysis* 
IteRt(4) = "Select NEY Data Fi le" 
I t d ( 5 )  = *QUIT ProgrmP 
CALL BarMenu(TitleS, It&(), ChoiceX, 0 )  
SELECT CASE ChoiceX 

CALL GetOut 1 ierCurveParameters(Exi tCodeX) 
ChoiceX = 2 

CALL GetRuningCannents 
ChoiceX = 3 

ExitCodeX = 1 
EXIT DO 

CALL UriteSllbsectionStats 
CALL YriteOutlierHsgs 
CALL UriteRuningCamrents 
CLOSE n 
ExitCodeX = -2  
EXIT DO 

CALL UriteSlrbsectionStats 
CALL YriteOutlierHsgs 
CALL YriteRuningComnents 
CLOSE #2 
CALL Quit 

CASE 1 

CASE 2 

CASE 3 

CASE 4 

CASE 5 

END SELECT 
Loop 

END SUB 



FWCHEK2. BAS 36 

SUB ReadFWDeteFi l e  STATIC 
Do 

I F  L i n C o u r t e r L  < 37 THEN 

ELSE 
CALL CheckWeader 

CALL ReedlrextLine(Date1ypeX) 
SELECT CASE DateTypeX 

CASE 1 
CALL ReeBceks 

USE -1 
EXIT DO 

CASE ELSE 
'do nothing 

END SELECT 
END I F  

Loop 
END SUB 

'peak d e f l e c t i o n  data block 

SUB RcadlextLine (DataTypeX) STATIC 

LINE INPUT Irl, LineDetaS 
DataTypeS = LEFTS(LineDataS, 1) 
DetaTypeX = INSTR(mSB' E*- 1234567890n, DetaTypeS) 
Linecourtere = LineCovlter& + 1 
I F  DateTypeX = 4 THEN 

DetaTypeX = -1 

I F  YO1 EOF(1) THEW 

I F  UCASES(LEFTS(LineDetaS, 3)) = 8oEOF11 THEN 

END I F  
END I F  

DeteTypX = -1 
ELSE 

EN0 I F  
END su8 

'end o f  f i l e  occurred 

SU8 RceBeeks 
Process s t a r t  of sensor data block: 
T e s t S t a t i d  = QPTrimS(MIDS(LineDataS, 2, 8)) 
LaneSpecS = UCASES(PPTrirrC(MIDS(LineDete). 10, 4))) 
PmtTypeS = LEFWLaneSpKS, 1) 
TPLX = VAL(RIGHTS(Laf&p&, 1)) 
T e s t l i d  = MIDSCLindMtaS, 29, 4) 
ETemQS = QPTrinS(MIDS(LineData.8, 37, 4)) 
TestTarp  = VAL(ETarpS) 
I F  TPLX = 0 THEW 

NunTPStationsX = NunTPStetiarsX + 1 
TPStationX(NunTPStations%) = VAL(TestStationS) 
TPFWMirrJtesX(Nun1PStationsX) = VAL(RIGHTS(TKtTiIneS, 2)) + 60 VAL(LEFTS(TestTimeS, i ! ) )  

YrnStationsX = NunStationsX + 1 
PointLocatid(NuStationsX) = TPLX 
StationX(WunStetiom%) = VAL(TestStati&) 
FLDMirutesX(NunStations%) = VAL(RIGHTS(TestTimS, 2)) + 60 VAL(LEFTS(TestTimeS, 2)) 

ELSE 

END I F  
LocetionlistX(TP1X + 1) = True% ' l i s t  o f  valid test locations 
FOR 1% = 1 TO InitNuaPeaksX 

CALL Reed(extLine(DateTypeX) 
SELECT CASE DetaTypeX 

CALL ReeBeaks 
EXIT SUB 

I F  NOT English% THEN 
I F  TPLX = 0 THEN 

CASE 1 

CASE ELSE 'noml processing 

' f w d  star t  of  next peaks block 

' t e s t  p i t  data 
TPTestLoed(NunTPStatians%, 1%) = VAL(MIDS(LineDataS, 1, 4)) 
FOR JX = 1 TO NurOeflectorsX 

Posi t% = JX 4 + 1 
TPDefl(NunTPStatias%, I%, JX) = VAL(HIDS(LineDat&, Posit%, 4)) 

NEXT JX 

TestLoed(NunStations%, 1%) = VAL(MIDS(LineDetaS, 1, 4)) 
FOR JX = 1 TO NurOeflectorsX 

ELSE 'NOT test  p i t  data 

Posit% = JX 4 + 1 
Dcfl(NuaStations%, I%, J%) = VAL(MIDS(LineOat&, Posit%, 4)) 
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NEXT JX 
END I F  

I F  TPLX = 0 THEN 
ELSE 

TPTestLoed(NunTPStationsX, 1%) = VAL(HIDS(LineDataS, 33, 6)) 
FOR JX = 1 TO NurOeflectorsX 

Posi t% = JX 6 + 33 
TPOefl(NunTPStationsX, I%, 

NEXT JX 

TestLoed(NlaGtationsX, 1%) = 
FOR JX = 1 TO N W e f l e c t o r s X  

Posi t% = JX 6 + 33 
Defl(NunStetionsX, I%, JX) 

ELSE 

NEXT J% 
END I F  

END I F  
END SELECT 

NEXT 1% 
END SUB 

SUB ReaBeaks2 

J X )  = VAL(MIDS(LineDataS, PositX, 6)) 

VAL(MIDS(LineDataS, 33, 6)) 

= VAL(HIDS(LineDataS, PositX, 6)) 

8 Process s t a r t  o f  sensor data block: f o r  TEST PIT DATA FILES ONLY 
T e s t s t e t i d  = QPTrinU(MIDS(LineDataS, 2, 8 ) )  
LaneSpecS = UUSES(QPTrimC(MIDS(LineDatet, 10, 4))) 
PvmtTypeS = LEFTS(LeneSpecS, 1) 
TPLX = VAL(RIGHTS(LaneSpecS, 1)) 
TestTineS = MIDS(LineDetaS, 29, 4) 
ETeqS = QPTrinU(MID~(LineDataS, 37, 4 ) )  
TestTemp = VAL(ETenpS) 
I F  TPLX = 0 THEN 

NuaTPStationsX = NunTPStetionsX + 1 
TPStationX(NunTPStations%) = V A L ( T e s t S t a t i d )  
TPFWHirrrtesX(NunTPStations%) = VAL(RIGHTS(TestTimeS, 2)) + 60 VAL(LEFTS(TestTimeS, 2)) 

EXIT SUB 
ELSE 

END I F  
LocationListX(1) = T rwX , l i s t  o f  v a l i d  tes t  locations 
FOR 1% = 1 TO InitNwrPeaksX 

CALL Reedlextl  ine(DateTypeX) 
SELECT CASE DataTypeX 

CASE 1 ' f d  s t a r t  o f  next peaks b lock 
CALL ReeBeaks2 
EXIT SUB 

I F  NOT English% THEN 
CASE ELSE 8norfnal processing 

TPTestLoad(NunTPStationsX, 1%) = VAL(MIDS(LineDataS, 1 , 4)) 
FOR JX = 1 TO NurOeflectorsX 

PositX = JX  4 + 1 
TPDefl(NunTPStationsX, I%, J X )  = VAL(MIDS(LineDataS, PositX, 4)) 

NEXT JX 

TPTestLoed(NunTPStationsX, 1%) = VAL(MIDS(LineDataS, 33, 6)) 
FOR JX = 1 TO YurOeflectorsX 

ELSE 

PositX = JX  6 + 33 
TPOef l(NunTPStationsX, I%, J X )  = VAL(MIDS(LineDataS, PositX, 6)) 

NEXT J% 
END I F  

END SELECT 
NEXT I% 

END SUB 

SUB Revi edknu STAT I C  
SCREEN 0:  UIDTH 80, 25: CLS 
Choice% = 1 
DO 

I F  SunneryOfResultstX THEN 
REDIM I t d ( 6 )  
T i t l e s  = "REVIEU PREVIOUS DATA MENU" 
I t d ( 1 )  = "View De f lec t i on  vs Sta t i on  Plot(s)" 
I t d ( 2 )  = "V ieu  Corr. De f lec t i on  vs Sta t i on  Plot(s)" 
I t d ( 3 )  = *View O u t l i e r  Analysis Curves* 
I t d ( 4 )  = .Redefine S b s e c t i o n  L imi tsn 
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ItenU(5) = *Add t o  Runing Carments8t 
ItenU(6) = UReturn t o  structural  Analysis M W  
CALL Barllerrr(TitleS, It&(), Choice%, 0) 
SELECT CASE Choice% 

CALL GetUniformityCurveParameters 
Choice% = 2 

CALL GetCorrectecDef LectiaSerameters 
Choice% = 3 

CALL GetOutlierCuweParenreters<ExitCode%) 
Choice% = 4 

CASE 4 
DO 

CASE 1 

CASE 2 

CASE 3 

CALL GetSIlbsectiarBouderies(Exi tCode%) 
CALL CalcSdSec t ionAlpha(Reca lc%) 

Loop YHILE RecalcX 
CALL CalcSdSectionStats 
CALL C a l d k t l i e r s  
SELECT CASE Mat lC&X( 1) 

CASE 700 'ACC 

CASE 730 'PCC 
CALL CalcFlexStats 

CALL CalcR i g idStats 
END SELECT 
Choice% = 5 

CALL GetRuningCanaents 
Choice% = 6 

EXIT  su8 

CASE 5 

CASE 6 

END SELECT 

REDIM I t d ( 5 )  
T i t l e s  = "REVIEY PREVIOUS DATA MENU (FAILED)" 
ItanS(1) = *View Deflect ion vs Station PLot(s)m 
ItenS(2) = *View Corr. Deflect ion vs Station PLot(s)" 
I t d ( 3 )  = View Outl ier  Analysis Curves* 
I t e d ( 4 )  = 'Add t o  R u n i n g  Camnentse 

CALL BarHeru(TitleS, I tdo, ChoiceX, 0) 
SELECT CASE ChoiceX 

CALL GetUniformityCurveParameters 
Choice% = 2 

CALL GetCorrectecDeflectionParameters 
Choice% = 3 

CALL GetOutl ierCurvePar&neters(Exi tCodeX) 
Choice% = 4 

CALL GetRuningCaments 
Choice% = 5 

EXIT SUB 

ELSE 

I t d ( 5 )  = "Return t o  Structura l  Analysis M e  

CASE 1 

CASE 2 

CASE 3 

CASE 4 

CASE 5 

END SELECT 
END I F  

Loop 
END SUB 

SUB Sta t is t i cs l lem (ExitCodeX) STATIC 
SCREEN 0: YIDTH 80, 25: CLS 
Choice% = 1 
CALL Uri teOveral lStat ist ics 
DO 

REDIM I t d ( 6 )  
Titles = "STATISTICAL ASSESSMENT MENU" 
I t d ( 1 )  = *View Section Sta t is t i csY 
ItanS(2) = *View Deflect ion ys Station Plot(s)* 
IternC(3) = *Add t o  Runing Garments" 
ItenS(4) = "Go on t o  SUBSECTIOW Analysisn 
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Iternt(5) = *Select NEW Data F i le*  
ItcarC(6) = W I T  Progrinr" 
CALL Barlknu(TitleS, It&(), Choice%, 0) 
SELECT CASE Choice% 

CALL ShowOveralIStats 
Choice% = 2 

CALL GetUnifomi tyCurveParcmeters 
Choice% = 3 

CALL GetRuningCcmoents 
Choice% = 4 

ExitCodeX = 1 
EXIT DO 

CALL WriteRwningCannents 
CLOSE R 
Exitcode% = -2 
EXIT SUB 

CALL UriteRuningCannmts 
CLOSE R 
CALL Quit  

CASE 1 

CASE 2 

CASE 3 

CASE 4 

CASE 5 

CASE 6 

END SELECT 
LOOP 

END SUB 

SUB StructuralMenu (Exitcode%) STATIC 
SCREEN 0: WIDTH 80, 25: CLS 
SmryOfResultsX = T r w X  
Choice% = 1 
CALL hlccarposi  tdodu lus  
SELECT CASE MatlCodeX(1) 

CALL Chevronlrputs 
CALL Chevronhalysis(Ana1ysisFai led%) 
I F  AnalysisFailedX THEN 

SunnaryOfResults2X False% 
ELSE 

CALL CalcFlexStats 
SuaneryOfResultstX = True% 

CASE 700 'ACC 

EUD I F  

SunnaryOfResuttstX = True% 
CALL CalcVolrartricK 
CALL CalcRigidlhickness 
CALL CalcRigidStats 

CASE 730 IPCC 

END SELECT 
DO 

I F  SlmneryOfResultstX THEN 
REDIM IterdC(9) 
T i t l e $  = mSTRUCTURAL ANALYSIS MENU' 
I tenWl)  = View Structural Analysis Results" 
I t d ( 2 )  = *View Structural Analysis Results - Test Pi ts* 
I t d ( 3 )  = .View Ccnposite M o d u l u s  vs Radius Ptot(s)* 
SELECT CASE MatlCodeX(1) 

I t d ( 4 )  = View Equiv. sll vs Station Plot(s)' 
I t e d ( 5 )  = "view Shgrade Modulus vs Station Plot" 

I t d ( 4 )  = "view Equiv. Thickness vs Station Plot(s)* 
IteaU(5) = W e u  Volunetric K vs Station Plot" 

CASE 700 

CASE 730 

Em) SELECT 
ItaU(6) = .Add t o  Runing Cannents* 
ItemS(7) = *Rev iew PREVIOUS Plots* 
I t d ( 8 )  = *Select NEW Data F i le*  
I t ed (9 )  = "QUIT PrograP 
CALL BarHenu(TitleS, Itdo, Choice%, 0) 
SELECT CASE Choice% 

CASE 1 
SELECT CASE Mat LCode%( 1 ) 
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CASE 7W 

CASE 730 

END SELECT 
Choice% = 2 

I F  YmTPStationsX > 0 THEN 
SELECT CASE MatlCodeX(1) 

CALL ShwTPFlexStats 

CALL ShwTPRigidStats 

CALL ShouOvers 1 1 F 1 exStsts 

CALL ShouOverallRigStats 

CASE 2 

CASE 700 

CASE 730 

END SELECT 

REDIM PUTextS(1) 
PUTextS(1) = *No test p i t  data i s  present, and no structural  analysis resu l ts  t o  view..." 
CALL PoppError 

ELSE 

END I F  
Choice% = 3 

CALL CarpositeModulusParameters 
Choice% = 4 

SELECT CASE MatlCodeX(1) 

CASE 3 

CASE 4 

CASE 700 

CASE 730 

END SELECT 
Choice% = 5 

SELECT CASE MatlCodeX(1) 

CALL PlotFlexSNCurves 

CALL PlotR i gTh i ckcurves 

CASE 5 

CASE 700 

CASE 730 

END SELECT 
Choice% = 6 

CALL GetRuningComnents 
Choice% = 7 

CALL Rev idenu  

CALL Yr i teSbect ionSta ts  
CALL WriteOutlierMsgs 
CALL WriteStructurelStats 
CALL WriteRuningCanments 
CLOSE #2 
Exitcode% = -2 
EXIT SUB 

CALL Wri teShect ionStats 
U L L  WritcOutlierWsgs 
CALL Wri teStnrturalStats 
CALL YriteRuningCoaaento 
CLOSE R 
CALL Quit  

CALL PlotEsgCurvcs 

CALL PLotVolKCunes 

CASE 6 

CASE 7 

CASE 8 

CASE 9 

E M  SELECT 

REDIM IteaC(4) 
T i t l e s  = mSTRUCNRAL ANALYSIS MEW (FAILED)" 
I ted(1)  = *Add t o  R u n i n a  Comnents* 
ItenrC(2) = *Rev iew PREVIOUS Plots* 
ItenrC(3) = *Se lec t  NEU Data Fi le* 
I t d ( 4 )  = mWIT ProgrerP" 
CALL Bamenu(TitleS, Itdo, Choice%, 0) 
SELECT CASE Choice% 

ELSE 

CASE 1 
CALL GetRuningCunnents 
Choice% = 2 

CASE 2 
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CALL R e v i d e m  

CALL UriteS&sectionStats 
CALL UritdXltlierMsgs 
CALL UriteStructuralStats 
ULL  UriteRuningCxments 
CLOSE #2 
Exitcode% = -2 
EXIT SUB 

CASE 3 

CASE 5 
CALL UriteSrrbsectiaStats 
CALL Uri tdXl t l ier l lsgs 
CALL UriteStructuralStats 
CALL UriteRuningCceaents 
CLOSE R 
CALL Quit 

E D  SELECT 
EYD I F  

Loop 
END SUB 

SUE SrrbsecticmAnalysiMnenu (Exitcode%) STATIC 
SCREEN 0:  UlDTH 80, 25: CLS 
Choice% = 1 
UsefulC&% = False% 
DO 

REDIM I t d ( 8 )  
T i t l e t  = *SUBSECTION ANALYSIS MEW* 
I t d (1 )  = *Specify Material Properties" 
IteaS(2) = "View Corr. Deflection vs Stat ion Plot(s)' 
I t d ( 3 )  = *Define Slrbsection Limits' 
Iteaa(4) = "View Subsection Stat ist ics" 
I tefd(5) = *Add t o  Runing Comnents' 
I t d ( 6 )  = *Go on t o  OUTLIER Anelpis* 
I t d ( 7 )  = .Select NEY Data Fi le* 
ItenU(8) = "QUIT Progre 
CALL BarMenu<TitLeS, It&<), Choice%, 0) 
SELECT CASE Choice% 

CASE 1 
CALL Ge tb te r ia lP rqe  
Choice% = 2 
I F  (LocetionList%(Z) AND MatLCodeX(1) = 730) OR (LocationListX(4) AND MatlCodeX(1) 700) THEN 

ELSE 

END I F  

I F  SetMaterialsX THEY 

UsefulCodx% = T N e x  

UsefulCcrbX = False% 

CASE 2 

CALL GetCorrected)eflectionPeremeters 
Choice% = 3 

REDIM PUTextS(2) 
WTextS(1) = Materials WST be specif ied fo r  a l l  pavementn1 
PUTextS(2) = llLayers before v i w i n g  corrected deflections..." 
CALL PoppError 
Choice% = 1 

ELSE 

END I F  

I F  SetMaterialsX AWD UsefulCanbo% THEN 
CASE 3 

DO 
CALL Get Srrbsec t iaSavder ies(Exi  tCode%) 
CALL Ca LcSdSect iodLphe(Reca1 c%) 

Loo9 UHlLE RecalcX 
CALL Ca lcShSec t id ta ts  
SetSdSectiorsX = True% 
Choice% = 4 

ELSEIF SetMaterialsX THEN 
REDIM PUTextS(2) 
PUTextS(1) = *S l rbsec t i on  Limits may ONLY be defined b s e d  on test locat ion 1 datano 
PUTextS(2) = "for r i g i d  pavements o r  test  Location 3 f o r  f l ex ib le  pavements...1o 
CALL PopgError 
Choice% = 5 

ELSE 



FWCHEK2. BAS 42 

REDIM WTextS(2) 
WTextS(1) = *Materials WST be specif ied fo r  a l l  pavement layers" 
WTextS(2) = 
CALL PoppError 
Choice% = 1 

before selecting subsection limits...* 

END IF 

I F  SetShSectiortsX THEN 

ELSEIF SetMaterialsX AND NOT UsefulCadmX THEN 

USE 4 

CALL ShowShSectionStets 
Choice% = 5 

REDIM WTextS(2) 
WTextS(1) = *Srtffectim Limits m y  OllLY be defined b s e d  on tes t  Location 1 dateY 
WTextS(2) = * fo r  r i g i d  pavements o r  t e s t  location 3 fo r  f l e x i b l e  pavements ...* 
CALL PopgError 
Choice% = 5 

REDIM WTextS(1) 
Mextt(1) = * S h e d i o n  l i m i t s  WST be specif ied before viewing statistics...* 
CALL PoppError 
Choice% = 3 

ELSE 

END I F  

CALL GetRuningComnents 
Choice% = 6 

I F  SetS&Sections% THEN 

CASE 5 

CASE 6 

Exitcode% = 1 
EXIT DO 

ELSEIF SetMaterialsX AND NOT UsefulC&% THEN 
REDIM WTextS(2) 
WTextS(1) = *Outl ier analysis m y  OWLY be performed based on tes t  locat ion 1 data" 
WTextS(2) = * for  r i g i d  pavements or test location 3 f o r  f l e x i b l e  pavements ...* 
CALL PoppError 
Choice% = 7 

REDIM WTextS(1) 
WTextS(1) = *S&sec t ion  l im i t s  K I S T  be specif ied before proceedi ng..." 
CALL PoppError 
Choice% = 3 

REDIM WTextS(1) 
WTextS(1) = *Materials WST be specif ied fo r  a l l  pavement layers before proceedi ng..." 
CALL PoppError 
Choice% = 1 

ELSEIF SetMaterialsX THEN 

E L K  

END IF 

I F  SetShSectionsX THEN CALL YriteSrtffectionStats 
CALL WriteRuningCannents 
CLOSE #2 
Exitcode% = -2 
EXIT  SUB 

I F  SetSubSectionsX THEN CALL UriteSlrbsectiohStats 
CALL YriteRuningCamrents 
CLOSE Iz 
CALL Quit 

CASE 7 'select neu data f i l e  

USE 8 

EM) SELECT 
LOOP 

END SUB 
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DECURE SUB PlotSetrp (Wlinl , maxl,  YNinl  , YNaxl , PlotXninl , PlotXnaxl, PtotYMinl, PlotYMaxl, LXI, XScalel) 
DECLARE SUB EchoFlexStats (EchoSa, EchoHeightX) 
DECLARE SUB EchoRigStats (EchoSiS, EchoHeightX) 
DECLARE SUB PlotCompositeMoblus ( P l o t S t a t i d ,  StatusLineS, PlotYMaxl) 
DECLARE FUNCTION TPNonrRigicbef 11 (hxl, I%, JX) 
DECLARE FUNCTION Standarcbeviation! (SSunl, SSun21, ItenComtX) ,do not erase 
DECLARE FUNCTIOLl PPROUNDS (N&rl, Places%) 'do not erase 
DECLARE FUNCTIOLl Log10 (Value!) 'do not erase 
DECLARE FUNCTION NomRigiBef l  (hxl, I%, J X )  'do not erase 
'SIYCLWE: 'declare.inc' 
8SIYCLWE: ' fdeclarl .  inc' 
WWCLWE: 'fdeclar2. inc8 
'$1 NCLUJE : 'ambl ank. i nc ' 
'SINCLWE: 'fudcheck. inc' 

COUST True% = -1, False% = 0, NaxNm6tationsX = 50, MaxLocationsX = 6 
m S T  NaxDeflectorsX = 7, NaxNWeaksX = 16, NaxHeightsX = 4, NaxLayersX = 10 
CONST NinPo in ts InSdSect id  = 4, ThresholdAlpha = 95, WTimesX = 10 
COYST Pi = 3.141593 

SW CelcCarpositellocblus STATIC 
' Calculate subgrade modulus based on man Outer def lector readings: 

REDIN ConpositeMo&lus(NunStations%, NaxHeightX, NurDef kctors%) 
I 2  = .45 
P2 = 1 - I 2  A 2 
CF = .5 NZ + .875 
FOR I% = 1 TO NIIDStationsX 

FOR JX = 1 TO HaxHeightX 

'srrbgrede paisson's r a t i o  

I F  HeightListX(JX) THEN 
CompositeM&lus(I%, JX, 1) = 2 P2 LoadFactor / (P i  TLPR NeanUornDefl(lX, JX, 1) DeflFactor) 
FOR K% = 2 TO NurOefIectorsX 

I F  NeanNornDefl(IX, JX,  1) 0 0 THEN 
ConpositeModulus(IX, JX, K%) = CF P2 LoadFactor / (Pi RadialCKX) NeanNorrrDefl(IX, JX, KX) DeflFector 

RdFactor) 
END I F  

NEXT KX 
END I F  

NEXT JX 
NEXT 1% 

END SUB 

SUB CalcFlexStats STATIC 
Calculate Flexible Pavement Stat ist ics:  
REDIN BCEs@ean(NlmS&SectX, MaxHeightX), BCEsgStDev(NunS&SectX, NaxHeightX), BCEsgCV(NunS&SectX, NaxHeightX) 
REDIN EqSNHean(NunSubSectX, NaxHeightX) , EqSNStDev(NunS&Sect%, HaxHeightX), EqSNCV(NunSubSectX, MaxHei ghtX) 
L e s t S t a t i d  = 0 
FOR 1% = 1 TO NmS&Sect% 

F i r s t s t a t i d  = L a s t s t a t i d  + 1 
LastStationX = StationComtX(1X) + F i r s t s t a t i d  - 1 
FOR JX = 1 TO WaxHeightX 

I F  HeightListX(JX) THEN 
S-CEsg = 0: 
SursqBCEsg = 0: SrrnSqEqSN = 0 
FOR Kx = F i r s t s t a t i d  TO L a s t s t a t i d  

SuMCEsg = S&CEsg + BackCelcEsg(K%, JX) 
SunsqBCEsg = SunSqBCEsg + BackCalcEsg(KX, JX) A 2 
SURqSN = U q S N  + EquivalentSN(KX, JX) 
SunS#qSN = StmtSt#qSN + EquivalentSN(K%, JX) A 2 

SunEqSN = 0 

NEXT Kx 
BCEs@ean(IX, JX) :: Sut8CEsg / StationCwntX(I%) 
BCEsgStDev( I%, JX) = Standarcbeviation(St.mSC€sg, SunSqBCEsg, StationCwnt%(IX)) 
BCEsgCV(IX, JX) = BCEsgStDev(IX, JX) / BCEsgClean(IX, JX) * 100 
EqSNNean(IX, JX) = SMqSN / StationComt%(IX) 
E@YStDev( I%, JX) = StanderdIeviat ion(S&qSN, SW&#@i, Stat ionCmt%( 1%)) 
EqSNN(IX, JX) = EqSNStDev(IX, JX) / EqSNMean(IX, JX) 100 

END I F  
NEXT JX 

NEXT 1% 
END SUB 

SUB CelcRigidStats STATIC 
' Calculate Rigid Pavement Stat ist ics:  

REDIN VolKnean(NmSdSectX, MaxHeightX), VolKStDev(NunSdSect%, HaxHeightX), VolKCV(NunS&SectX, HaxHeightX) 
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REDIW RigTh ickMeen( NunSllbSectX, MaxHeightX), RigThickStDev( NunSllbSectX, MaxHeightX), RigThickCV( NunSllbSectX, MaxHeightX) 
L e s t S t e t i d  = 0 
FOR 1% = 1 TO NLlPSLMectX 

F i r s t s t a t i d  - LastStationX + 1 
L s s t S t a t i d  = StationEamtX(1X) + Firststat ion% - 1 
FOR J X  = 1 TO MaxHeightX 

I F  HefghtListX(JX) THEN 
SmVolK = 0: 
SunSqVolK = 0: SIBlSqRigThick = 0 
FOR K% = F i r s t s t a t i d  TO LastStationX 

SuRigThick = 0 

SIIIVolK = StmVolK + VolmetricK(K%, JX) 
SuGqvolK = SuaSqVolK + VolunetricK(KX, JX) A 2 
SrnRigThick = S-igThick + Rigidlhickness(K%, JX) 
S-igThick = SuGqRigThick + RigidThickness(LCX, J X )  A 2 

NEXT K% 
VollCllean(I%, JX) = SUVolK / StationCourtX(1X) 
Vo LKStDev( I%, JX) = Standardlevi a t i on( SunVol K, SurSqVo 1 K, Stat i onCourt%( 1% ) 
VolKCV(IX, JX) = VolKStDev(IX, J X )  / VolWnean(IX, JX) 100 
RigThic&an(IX, JX) = SuRigThick / StationCorntX(1X) 
RigThickStDev(IX, J X )  = Stenderb)eviation(SIigThick, SunSqRigThick, StationCorntX(1X)) 
RigThickCV(IX, JX) = RigThickStDev(IX, JX) / RigThickneen(IX, JX) 100 

END I F  
NEXT JX 

NEXT 1% 
END SUB 

SUB CalcRigidlhickness STATIC 
I For PCC pavaents calculate the required thickness: 

REDIM Rig idlh i ckness(Nm6ta t i a s X ,  MexHei gh tX)  
REDIM TPRigidThickness(Y~TPStationsX, WaxHeightX), Linearit f l (3) 
Modlotat = 50000001 Thickness(1) A 3 
FOR 1% = 2 TO NudeyersX 

Hodo te l  = Modlotst + 50000001 Thickness(1X) A 3 
I F  1% >= 3 THEN 

I F  MatlCodcX(1X) = 730 THEN 

FOR JX 2 TO 1% - 1 

NEXT JX 
Modlotat = NocTTotal + 4500001 Thickness(JX) A 3 'assune AC mat ' l  

EUD I F  
END I F  

NEXT 1% 
AvgThick = ( M o t e l  / 50000001) A .3333333 
Tolerance = 1E-08 
TotelFector = DeflFactor / LoadFactor 
HiThick = AvgThick 1.15 
LoThick = AvgThick .65 
FOR 1% = 1 TO N d t a t i o r s X  

FOR J X  = 1 TO MaxHeiMtX 

'present de f i n i t i on  

I F  HeightListX(JX) THEN 
LinearityX(1) = LineerityX(1) + 1 
DCheck = Meen)lord)efl(IX, JX, 1) TotelFector 
hmin = 2: Dmmx = HomUigi&efl(hmin, I%, JX) 
hmax = 26: b i n  = NorrrRigid)efl(hmx, I%, JX) 
I F  DCheck s Dmin OR DCheck > Dmax THEN 

REDIM WTextS(1) 
WfextS(1) = Ynable t o  analyze r i g i d  data point  a t  stat ion" + STRS(StationX(1X)) + *...* 
CALL PopgError 

ELSE 
Do 

h i d  = (b + bin) / 2 
Daid = Nor&igi&efl(hid, I%, JX) 
Check = ABStDCheek - h i d )  
I F  Check < Tolerance THEN RigidThickness(IX, JX) = hmid: EXIT DO 
I F  DCheck >= k i n  AND DCheck < Dmid THEN 

h i n  = k i d :  Dmax = h i d  
ELSE 

hax = hmid: k i n  = h i d  
END I F  

LOOP 
END I F  

END I F  
NEXT J% 

NEXT 1% 

I 
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FOR 1% = 1 TO NunTPStationsX 
FOR JX = 1 TO MaxHeightX 

I F  HeightListX(JX) THEN 
LinearityX(1) = LinearityX(1) + 1 
DCheck = TPneenWornDefl(lX, JX, 1) TotalFactor 
h i n  = 2: Dnmx = TPNoraRigicDefl(hmin, I%, J X )  
hmex = 26: Dmin = TPNordigicDefl(hnrax, I%, JX) 
I F  DCheck < Dmin OR DCheck > Dmax THEN 

REDIM PUTextS(1) 
WTextS(1) = Wnable t o  analyze r i g i d  data point a t  stationBB + STRS(StationX(1X)) + Is..." 

CALL PoppError 
ELSE 

W 
hmid = (hmax + twin) / 2 
h i d  = TPNorrRigicDef l(hmid, I%, J X )  
Check = ABS(DCheck - Dmid) 
I F  Check < Tolereme THEN TPRigidlhickness(lX, J X )  = hmid: EXIT DO 
I F  DCheck >= Win M U  DCheck < Dmid THHl 

k i n  = hmid: Dslex = Dmid 
ELSE 

hmsx = hmid: k i n  = Dmid  
END I F  

Loop 
END I F  

END I F  
NEXT JX 

NEXT 1% 
END SUB 

SUB CalcS t a t  i onsI nShsect i on STAT I C 
aaX = 0 
FOR 1% = 1 TO N u n S S e c t X  

I F  1% = 1 THEN 
FirstStatX = 0 
LastStatX = S&SectEndX(IX) 

FirstStatX = St,#ectEndX(IX - 1) 
LastStatX = S&SectEndX(IX) 

ELSE 

END I F  
StationComtX(1X) = 0 
FOR JX = 1 TO NurGtationsX 

I F  FirstStatX <= Station%(JX) AND LastStatX > Station%(J%) THEN 
StationCorntX(1X) StationCocntX(1X) + 1 
aaX = aaX + 1 

END I F  
NEXT JX 

NEXT 1% 
I F  aaX < NunStationsX THEN StationCmtX(NunS&SectX) = StationCmtX(NunS&Sect%) + (WvaGtationsX - aaX) 
CALL NormalColor 
FOR 1% = 1 TO NrmSttSectX 

LOCATE 5 + 2 I%, 60: PRINT USING WP;  StationCmtX(1X); 
I F  StationComtX(1X) >= MifPointsInS&Section% THEN 

ELSE 
PRINT o k "  

CALL HiLiteColor 
PRINT " NOT ok" 
CALL NormelColor 

EYD I F  
NEXT 1% 

END SUB 

SUB CalcVolunetricK STATIC 
For PCC pavements calculate the volunetr ic moblus of  srrbgrade reaction, k: 
REDIM Volunetr icK(NvaGtatid, MaxHeightX), TPVolLIRetricK(NunTPStationsX, WaxHeightX) 
TotalFactor = LoedFactor / (DeflFactor RadFactor A 2) 
P2 = 2 P i  
FOR 1% = 1 TO NunStationsX 

FOR JX = 1 TO MaxHeightX 
I F  HeightListX(JX) THEN 

I F  MeanllorrOefL(IX, JX, NmDeflectorsX) < lleenllornOefL(I%, JX, NurOeflectorsX - 1) THEN 
Radial(WurDef1ectorsX + 1) = (MeenllorrDefl(IX, JX, NmDeflectorsX) / ((MeanNornOefL(I%, JX, NmOeflectorsX - 1) 

MeanltornDef [(I%, JX, NurOef Lectors%)) / (Radial(NmDef LectorsX) - Radial(WurDef LectorsX - 1)))) + Radial(NurOeflectors%) 
I F  English% THEN 
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I F  Radial(NurDeflectorsX + 1) > 78 THEN Redial(NmDeflectorsX + 1) = 78 

I F  Radisl(NurDeflectorsX + 1) > 198 THEN Redial(NurDeflectorsX + 1) = 198 
ELSE 

END I F  

I F  English% THEN 

ELSE 

END I F  

ELSE 

Radial(NurDeflectorsX + 1) = 78 

Radial(NurDef1ectorsX + 1) = 198 

EN0 I F  
MeafWord)cfl(IX, JX, NurDeflectorsX + 1) = 0 
VolT = 0: VolR = 0 
FOR KX = 1 TO NuQeflectorsX 

Factorl = 1: Factor2 = 1 

Factorl = 2: Factor2 = 0 

RadialBase = Radial(K% + 1) - Redial(K%) 
I F  MeenllorrDefl(IX, JX, K%) > WeanWorrd)efl(IX, JX, KX + 1) THEN 

ELSE 

EUD I F  
CentroicR = Radial(K%) + Radialease / 2 
CentroidT = Redial(=) + Factorl RedialBasc / 3 
I F  KX 0 NurDeflectorsX THEN 

A rea  = RdialBese MeafWorrrDefl(IX, JX, K% + Factor21 
VolR = VolR + Are& Cent ro id  P2 

END I F  
Areal = .5 RedielBese ABS(WeanNonrDefL(IX, JX, K%) - HeanNorrrOefl(IX, JX, K% + 1)) 
VOLT = VolT + AreeT Centroidl P2 

NEXT KX 
VolmetricK(IX, JX) = TotalFactor / (VolT + VolR)'pci 

END I F  
NEXT JX 

NEXT 1% 
FOR 1% = 1 To NunTPStationsX 

FOR JX = 1 TO WaxHeightX 
I F  HcightListUJX) THEN 

I F  TPMeenWorwOefl(I%, JX, NurDeflectorsX) < TPHearUorrOef l ( IX ,  JX, NurDeflectorsX - 1) THEN 
Radial(NlllOef lectors% + 1) = (TPHeanNonrDef l ( I X ,  J X ,  NurDeflectorsX) / ((TPHeanllorrrDef l ( IX ,  JX, NurDeflectorsX 

- 1) - TPlledorrOefl(IX, JX, NllrOeflectorsX)) / (Radial(NurDef1ectorsX) - Radial(NurDef1ectorsX - 1)))) + 
Radial(NmOeflectors% - 
1 

I F  EnglishX THEN 

ELSE 

EUD I F  

I F  EnglishX THEN 

ELSE 

END I F  

I F  Radial(NmDef1ectorsX + 1) > 78 THEN Radiel(NurDef1ectorsX + 1) 78 

If Radial(Nur0eflectorsX + 1) > 198 THEN Radial(NurDef1ectorsX + 1) = 198 

ELSE 

Radial(NurDef1ectorsX + 1) = 78 

Radial(NurDef1ectorsX + 1) = 198 

EWD I F  
TPWcenllorrOcfl(IX, JX, NurDeflectorsX + 1) = 0 
VolT = 0: VolR = 0 
FOR K% = 1 TO NurDcflectors% 

RdialBasc = Redial(KX + 1) - Radial(=) 
I F  TFneerJlorrOcfl(IX, JX, K%) > TWeafWornDefL(IX, JX, K% + 1) THEN 

ELSE 

END I F  
Cent ro ia  = Redial(K%) + RadialBese / 2 
CentroidT = Radial(K%) + Factorl RadialBesc / 3 
I F  IOI 0 NraOeflectorsX THEN 

Factorl = 1: Factor2 = 1 

Factorl = 2: Factor2 = 0 

A r e a  = RedielBase TWeanWond)efl(IX, JX, K% + Factor2) 
VolR = VolR + Area  Cent ro id  Pz 

EWD I F  
Areal = .S RadialBese ABS(TPHearNornDefI(IX, J X ,  K%) - TWean)(ornDefl(IX, JX, K% + 1)) 
VolT = VolT + Areal Centroidl P2 

NEXT K% 
TPVolwtr icK(IX, J X )  = TotelFactor / (VolT + Vo1R)'pci 

EMD I F  
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NEXT JX 
NEXT 1% 

END SUB 

SUB ChevronInputs STATIC 
SCREEN 0: UIDTH 80, 25: UindowTypeX = 1: CLS 
CALL ScreenBorder 
CALL TitleColor 
T i t l e$  = Flexible Pavement Structural Analysis 
TLX = LEN(Tit1eS) 
ColX = ((80 - TLX) / 2) + 1 
LOCATE 2, CoLX: PRINT T i t les  
CALL NommlColor 
LOCATE 5, 8: PRINT Wepth to  Rigid Foudetion: 
LOCATE 25, 4 
PRINT P@n*; 
TotalThick = 0 
FOR 1% = 1 TO NudayersX 

'inches 
NEXT I X  
TotalThick = Total lhick / 12 'feet 
TTS = QPTrimS(DefaultRealS(TotalThick, uRn, 4, W#.P)) 
DepthRigidLayer = 0 
DO 

feet (Enter zero i f  not present)* 

TotalThick = TotalThick + Thickness( 1%) 

OldDepthRigidLayer = DepthRigidLayer 
CALL GetReal(5, 36, 5, W . W ,  DepthRigidLayer, 88L*, 0, 0, **, DumyX,  ExitCodeX) 
I F  DepthRigidLayer <> 0 AND (DepthRigidLayer < TotalThick OR DepthRigidLayer > 100) THEN 

REDIM PUTextS(2) 
PUTextS(1) = "Depth t o  a r i g i d  f m t i o n  m s t  be specified as ei ther 0 (no* 
PUTextS(2) = "known r i g i d  Layer) or between 
CALL PoppError 
DepthRig idlayer = OldDepthR i g idLayer 
ExitCodeX = 0 

+ TTS + and 100 feet ONLY...* 

END I F  
SELECT CASE ExitCodeX 'determine next act ion 

CASE 81 'P@n 
I F  DepthRigidLayer = 0 THEN DepthRigidLayer = 100 
DepthRigidLayer = DepthRigidLayer 12 
CALL NornalColor 
LOCATE 5, 2: PRINT SPACES(78); 
ExitCodeX = 1 
EXIT DO 

CASE ELSE 
'do nothing 

END SELECT 
LOW 

END su8 

SUB CoopositdodulusParameters STATIC 
REDIM Y(NtnDef1ectorsX MaxHeightX NmStationsX) 
C a n t X  = 0 
FOR 1% = 1 TO NunStationsX 

FOR JX = 1 TO MaxHeightX 
I F  HeightListX(JX) THEN 

C a n t X  = C a n t %  + 1 
Y(CorntX) = CarpositeModulus(IX, JX, K%) 

FOR K% = 1 TO NurDeflectorsX 

NEXT K% 
EW) I F  

NEXT JX 
NEXT 1% 
PLotYbx = MaxS!(SEG Y ( l ) ,  Count%) 
ERASE Y 
T1 = INT(LOG(P1otYMax) / LOG(10)) 
T2 = 10 A T l  
T3 = FIX(P1otYbx / T2) + 1 
PlotWax = T3 T2 
StatusLineS = * F10:ExitPlots H a r e  End P g p  P@n 
PLotStationX = 1 
DoPlotX = True% 
Do 

I F  DoPLotX THEN CALL PlotCorrposit~odulus(PLotStationX, StatusLineS, PlotYMax) 
Do 
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sdrS = INKEYS 
Loop WILE sdrS = ** 
KCodeX = KcyCode%(sdr%) 
I F  NOT DoPlotX THEN LOCATE 32, 1: PRINT SPACES(13) 
DoPLotX = True% 
SELECT CASE KC&% 

CASE 71 ' h e  

CASE 79 'end 

CASE 73 'P !W 

P l o t S t e t i d  = 1 

P L o t S t a t i d  = NunStatior\sX 

I F  P l o t s t a t i d  > 1 THEY 

ELSE 
P l o t s t a t i d  = PlotStationX - 1 

CALL Bonk 
=OR 12: LOCATE 32, 1: PRINT "First  Station' 
DoPlotX = False% 

CASE 81 lP@n 
EYD I F  

I F  P l o t s t a t i d  < NuStationsX THEN 
P l o t S t a t i d  P l o t S t a t i d  + 1 

ELSE 
CALL BaJc 
#)LOR 12: LOCATE 32, 1: PRINT "Last Station" 
DoPLotX = False% 

END I F  

ExitCodeX = 0 
EXIT  SUB 

CALL ScrrSunp(SctrOurpReS, 1, 0) 
LPRINT CHRS(12); 

'do nothing 

CASE 68 'F10:Exit Plots 

CASE 60 'F2:Screen cknp 

CASE ELSE 

END SELECT 
LOOP 

END SUB 

SUB DisplayCopyright STATIC 
SCREEN 0: UIDTH 80: CLS 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT ' 
PRINT 
LOCATE 10. 28: PRINT 'FW Data Checking Software" 

FWDCHECK: 
LOCATE 12; 35: PRINT v e r s i o n  2.10" 
LOCATE 14, 20: PRINT For EXCLUSIVE Use by the" 
LOCATE 15, 20: PRINT *Strategic Highway Research Program (SHRP)" 
LOCATE 16, 20: PRINT and i t s  contractors and srrb-contractors.* 
LOCATE 22, 5: PRINT 'SLpport material Copyright (c) 1989 - 1992 
LOCATE 23, 12: PRINT *Additional material Copyright (c) 1988 
SLEEP 5 
CALL CleerBuf 

PCS/Law Engineering Inc." 
Crescent Software" 

END su8 

SUB EchoFlexStats (EchoStb%, EchoHeightX) STATIC 
SCREEN 0: WIDTH 80, 50: UindovTypeX = 1: CLS 
CALL S c r n B o d e r  
CALL Ti t leColor 
T i t l es  = FLEXIBLE Pavement Thickness Sta t is t i cs  
LOCATE 2, 41 - LEN(Tit1eS) / 2: PRINT T i t l es  
CALL NoraelColor 
S t a t u s l i d  = P$Jp PgDn" 
LOCATE 50, 4: PRINT Statusline%; 
LOCATE 4, 5: PRINT *Data for  section" 
LOCATE 5, 5: PRINT S k e c t i o n "  
LOCATE 6, 5: PRINT ' Drop height" 
CALL Hil i teColor 
LOCATE 4, 22: PRINT LEFT%(FileS, 7) 
LOCATE 5, 22: PRINT USING W; EchoStb% 
LOCATE 6, 22: PRINT USING W; EchoHeightX 



FWCHEK3.BAS 49 

CALL NomlColor 
Heederlt = " Subgrade E f f e c t  i ve" 
Header2S - " Station Modulus SN' 
HceQrU n------------ -11-11.11-1- ...--.--.-- I 

Fornetl t  = " lwrl #### ##.WI 
Footerl t  = Overall Hem: ###M W.W' 
Footera = "Standard Deviation: ###### W . W  
FooterU = "Coeff O f  Variation: W.Y#x ##.#n%w 
Cot% = 41 - LEN(Header1t) / 2 
LOCATE 6, ColX: PRINT Headerlt 
LOCATE , ColX: PRINT Headers 
LOCATE , ColX: PRINT Headers 
L a s t s t a t i d  = 0 
FOR 1% = 1 TO EchoSIlbX 

F i r s t s t a t i d  = Laststation% + 1 
L a s t S t e t i d  = StationCmtX(1X) + F i r s t s t a t i d  - 1 

NEXT 1% 
FOR 1% = F i r s t s t a t i d  TO L a s t s t a t i d  

NEXT 1% 
LOCATE , ColX: PRINT Headers 
LOCATE , ColX: PRINT USING Footerlt; BCEsgnean(EchoS&%, EchoHeightX); EqSNMean(EchoS&X, EchoHeightX) 
LOCATE , CoLX: PRINT USING Footer2S; BCEsgStDev(EchoSub%, EchoHeightX); EqSNStDev(EchoSubX, EchoHeightX) 
LOCATE , ColX: PRINT USING Footer3S; BCEsgCV(EchoSub%, EchoHeightX); EqSNCV(EchoSIlbX, EchoHeightX) 

LOCATE , C O N :  PRINT USING Fomt lS ;  StationUIX); BackCalcEsg(IX, EchoHeightX); EquivalentSW(1X. EchoHeightX) 

END SUB 

SUB EchoRigStats (EchoSIlbX, EchoHeightX) STATIC 
SCREEN 0: YIDTH 80, 50: UindwTypeX = 1: CLS 
CALL ScreenBorder 
CALL Ti t lecolor 
T i t l e t  = R I G I D  Pavement Thickness S ta t i s t i cs  
LOCATE 2, 41 - LEN(Tit1eS) / 2: PRINT T i t l e s  
CALL NornrelColor 
StatusLineS = Pap PgDn" 
LOCATE 50, 4: PRINT StatusLineS; 
LOCATE 4, 5: PRINT "Data fo r  section 
LOCATE 5, 5: PRINT I Shsection 
LOCATE 6, 5: PRINT D r o p  height " 
CALL H i  1 i teColor 
LOCATE 4, 22: PRINT LEFWFileS, 7) 
LOCATE 5, 22: PRINT USING W; EchoSIlbX 
LOCATE 6, 22: PRINT USING W; EchoHeightX 
CALL NornelColor 
Headerlt = " Volunetric Effect iveY 
Headers = " Station k Thicknessu 
Headers = I------------ - - - - - - - - - - - -  - - - - - - - - - - - m  

F o r m t l t  = " ## #&w W.W' 
Footerl t  = " Overall Meen: #### #.W' 
Footera = "Standard Deviation: ##iM W.W' 
FooterU = "Coeff O f  Variation: ##.Mi ##.##XI' 
ColX = 41 - LEN(Heeder1S) / 2 
LOCATE 8 ,  C O W  PRINT Heederlt 
LOCATE , ColX: PRINT Headera 
LOCATE , ColX: PRINT HeaderU 
L a s t s t a t i d  = 0 
FOR 1% = 1 TO EchoSubX 

F i r s t s t a t i d  = L a s t s t a t i d  + 1 
L a s t s t a t i d  = StatiorCorntX(1X) + F i r s t s t a t i d  - 1 

NEXT 1% 
FOR 1% = F i r s t s t a t i d  TO L a s t s t a t i d  

NEXT 1% 
LOCATE , C O N :  PRINT Header3t 
LOCATE , ColX: PRINT USING Footerlt; VolKUean(EchoSubX, EchoHeightX); RigThickHean(EchoS&X, EchoHeightX) 
LOCATE , C O N :  PRINT USING Footera; VolKStDev(EchoS&X, EchoHeightX); RigThickStDev(EchoS&%, EchoHeightX) 
LOCATE , ColX: PRINT USING Footer3S; VolKCV(EchoS&%, EchoHeightX); RigThickCV(EchoS&X, EchoHeightX) 

LOCATE , ColX: PRINT USING F o m t l t ;  S ta t i d (1X) ;  VolunetricK(IX, EchoHeightX); RigidThickness(lX, EchoHeightX) 

END SUB 

SUB LinearLeastSqueresFit ( N d ,  X O ,  Y O ,  Constant, Slope, Rsqd) STATIC 
slnw = 0: sur3(sq 0: SUnY = 0: SUnYsq = 0: SunXY = 0 
FOR 888% = 1 TO N d  

Star& = slrd( + X(aaaX) 
smsq = smsq + X(aaaX) A 2 
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SunY = SunY + Y(aaaX) 
= S m Y S q  + YteaaX) A 2 

NEXT W X  
T 1  = ( N d  S m S q )  - ( S U  A 2) 
T2 = (NU& SuYSq)  - (SmY A 2) 
13 = ( N d  S W )  - (Sur31 S m Y )  
Constant = ((SrrJtSq SmY) - ( S d  S W Y ) )  / T1  
S l o p e  = 73 / T l  
R s q d  = 73 A 2 / ( T l  T2) 

EN0 SUB 

FUNCTION LoglO (Value) STATIC 

END FUNCTIOII 
LoglO = LOGCValue) / LCG(10) 

FUNCTIOW NorclRigicBefl (hx, I%, JX) STATIC 
Uestergaard solution: 
Gemnew! = .5m156649# 'Euler's constent 
L = ((1000 Modulus(1) hx A 3) / (12 (1 - .15 A 2) VolunetricK(I%, J X ) ) )  A (1 / 4) 
C1 = 1 + (1 / (2 P i ) )  (LOG(TLPR / (2 L)) + Ganmdt - 1.25) (TLPR / L) A 2 
NomUigicbefl = 1 / (8 VolunetricK(IX, JX) L A 2) C l  

END FUWCTIOW 

SUB PlotConposit&lodulus ( P l o t s t a t i d ,  StatusLineS, PlotYHax) STATIC 
SCREEN 12: YIDTH 80, 60: COLOR 0: CLS 
min = 130: max = 630 
YMin = 20: Wax = 420 
LINE (XMin, YMin)-(max, YMax), 6, B 
LX = 500: PLotXMax = Redial(NmDeflectorsX): PlotXHin Radiel(1) 
XScale = ABS(P1otXWax - PLotXWin) / LX 
FOR M% = 2 TO NrnDeflectorsX - 1 STEP 1 'radial distance 

W = XHin + (Radial(IIX1 - PLotXHin) / XScele 
LINE (PM, Win)-(PW, YMax), 7, , PHCCCC 

NEXT M% 
COLOR 15 
PSS = LEFTS(Fil4, 7) 
LOCATE 1, 24: PRINT *Composite Modulus vs Deflector f o r  Section: *; P# 
LOCATE 26, 1: PRINT *Conposite* 
LOCATE 27, 1: PRINT M o d u l u s  
LOCATE 28, 1: PRINT Ec a 
IF English% THEN Fornets = *W.P ELSE Formats = I 1 # # # W B  

FOR M% = 1 TO NurDef~ectorsX STEP NvrOefLectorsX - 1 
ColX = 16 + (Radial(W) - Radial(1)) / (Radiel(NmDef1ectorsX) - Radiel(1)) 60 
LOCATE 54, Cot%: PRINT USING FornetS; Radial()(X); 

NEXT H% 
LOCATE 56, 42: PRINT *Redial Distance" 
COLOR 7 
LOCATE 60, 4: PRINT StatusLineS; 
COLOR 14 
LOCATE 30, 1: PRINT USIUG "Stetion M I ;  Stat ionX(PtotStat id)  
P l o t m i n  = 0 
LY = 400: YO = 420: XO = min 
YScale = ABS(P1otYMax - PlotYHinl / LY 
 FOR^= 1  TO^ ' t i c  marks 

PM = YO - M LY / 4 
LINE (XO, W)-(XO + LX, PM), 7, , LHCCCC 

NEXT M 

COLOR 15 
LOCATE 53, 8: 
LOCATE 3, 8: 
LOCATE 58, 56: PRINT Wrap Height*; 
FOR PLotHeightX = 1 TO MaxHeightX 

I F  HeightListX(P1otHeightX) THEN 

F M  = 

PRINT USING FM; PlotYMin; 
PRINT USING FAS; PlotYMax 

SELECT USE PlotHeightX 

LineColorX = 1 

LineColorX = 2 

LineColorX = 3 

USE 1 

USE 2 

U S E  3 

U S E  4 
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LineColorX = 4 
END SELECT 
Started% = False% 
FOR J X  = 1 TO NraOeflectorsX 

PX = XO + (Radial(JX) - P lo tmin)  / XScalc 
PY = YO - (CoapositeH&lus(PlotStationX, PlotHeightX, JX) - PlotYMin) / YScale 
I F  Start- THEN LINE -(PX, PY), LineColorX 
CIRCLE (PX, PY), 3, LineColorX 
S t a r t d  = True% 

NEXT JX 
COLOR LineColorX 
PRINT QPRTri~(STRS(P1otHeightX)); 
I F  PlotHeiohtX < MexHeightX THEN COLOR 15: PRINT ','; 

END I F  
NEXT PlotHeightX 

END SUB 

SUB PlotEsgCurves STATIC 
CALL ptotSetlq(min, wax, win, YM~X, Ptotmin, 'Ptotmax, PlotYMin, PlotMax, LX, XScate) 
COLOR 15 
PSS = LEFTS(FileS, 7) 
LOCATE I, 28: PRINT ooS&graQ Elast ic Modulus f o r  Section: a; PSS 
LOCATE 27, 1: PRINT S-rade = 
LOCATE 28, 1: PRINT Elast ic 
LOCATE 29, 1: PRINT ' M o d u l u s  a 
FOR ValueX = -100 TO 600 STEP 100 

Cot% = 14 + (1 + Value% / 100) 9 
LOCATE 54, ColX: PRINT USING lo####"; ValueX 

NEXT ValwX 
LOCATE 56, 42: PRINT 18Stet im (ft)" 
StatusLineL = o°F1O:ExitPlotsw 
COLOR 7 
LOCATE 60, 4: PRINT StatusLinet; 
REDIM Y(MaxHeightX (NunStationsX + NunTPStationsX)) 
C m t X  = 0 
FOR 1% = 1 TO NlmStetions% 

FOR JX = 1 TO WaxHeightX 
I F  HeightListX(JX1 THEN 

C m t X  = Corn tX + 1 
Y ( C w n t X )  BackCalcEsg(IX, JX) 

END I F  
NEXT JX 

NEXT 1% 
FOR 1% = 1 TO YunTPStationsX 

FOR JX = 1 TO MaxHeightX 
I f  HeightListX<JX) THEN 

C m t X  = C m t X  + 1 
Y ( C m t X )  = TPBackCalcEsg(1X. JX) 

END I F  
NEXT JX 

NEXT 1% 
PlotrWax = MaxSI(SEG Y ( l ) ,  C m t X )  
ERASE Y 
11 = IWT(LoglO(P1otYMax)) 
12 = 10 A 11 
13 = FIX(P1otYHax / 12) + 1 
Plotwax = 73 * 12 
PlotYMin = 0 
LY = 400: YO = 420: XO = min 
YScalc = MS(P1otwax - P lo tw in )  / LY 
F O R M = 1  T O 3  ' t i c  marks 

W = YO - W LY / 4 
LINE (XO, W)-(XO + LX, PM), 7, , BHCCCC 

NEXT M 
FA$ = U#.#W"""r 
COLOR 15 
LOCATE 53, 8: PRINT USING FAS; PLotYMin; 
LOCATE 3, 8: PRINT USING FAIS; PlotYMax 
LOCATE 58, %: PRINT 'Drop Height'; 
FOR PlotHeightX = 1 TO WaxHeightX 

IF HeightListX(PlotHeigt%) THEN 
SELECT CASE PlotHeightX 

U S E  1 
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LineColorX = 1 

LineColorX = 2 

LineColorX = 3 

LineColorX = 4 

CASE 2 

CASE 3 

CASE 4 

END SELECT 
Start- = False% 
FOR 1% I: 1 TO NurGtatiarsX 

PX = XO + (StetionX(1X) - P lo tw in )  / XScalc 
PY = YO - (BackCalcEsg(IX, PlotHeightX) - P lo tmin)  / YScalc 
I F  S t a r t d l  THEN LINE -(PX, PI), LineColorX 
CIRCLE (PX, PY), 3, LineColorX 
Start& = T r w X  

NEXT 1% 
FOR 1% = 1 TO NuaTPStatiarsX 

PX = XO + (TPStationX(1X) - P lo tw in )  / XScale 
PY = YO - (TPBackCelcEsg(IX, PlotHeightX) - PlotYHin) / YScalc 
CIRCLE (PX, PY), 3, LineColorX 
PAINT (PX, PY), LineColorX, LineColorX 

NEXT 1% 
COLOR LineColorX 
PRINT QPRTri~(STRS(P1otHeightX)); 
I F  PlotHeightX < MaxHeightX THEN COLOR 15: PRINT 

END I F  
NEXT PLotHeightX 
DO 

Do 
sdrS = INKEYS 

LOOP WILE sdrS = 
KCodeX = KcyCodeX(sdrS) 
SELECT CASE KCodeX 

CASE 60 'F2:screen dmp 
CALL ScrrOuqNScrrOmpResS, 1, 0 )  
LPRINT CHRS(l2); 

CASE 68 'F10:ExitPlots 
EXIT  DO 

CASE ELSE 
'do nothing 

END SELECT 
Loop 

END SUB 

SUB PlotFlexSNCurves STATIC 
CALL PlotSctrp(min, mu, min, Wax, Plo tw in ,  Plotmax, P lo tw in ,  PlotYHax, LX, XScale) 
COLOR 15 
P% = LEFTS(FileS, 7 )  
LOCATE 1, 25: PRINT mEquivalent Structural N&r for Section: .; PSS 
LOCATE 27, 1: PRINT mStructuralm 
LOCATE 28, 1: PRINT Nrmkr 
LOCATE 29, 1: PRINT (a) 
FOR Value% = -100 TO 600 STEP 100 

ColX = 14 + (1 + Value% / 100) 9 
LOCATE 54, Cot%: PRINT USING W#P; Value% 

NEXT Value% 
LOCATE 56, 42: PRINT .Station (ft)' 
StatusLineS = *FlO:ExitPLots. 
COLOR 7 
LOCATE 60, 4: PRINT StatuELinet; 
REDIW Y(WaxHeightX (NunStationsX + WunTPStationsX)) 
C a t %  = 0 
FOR 1% = 1 TO NmStationsX 

FOR JX = 1 TO HaxHeightX 
I F  HcightListX(JX) THEN 

C a t %  = CocntX + 1 
Y ( C a t X )  = EcpivalentSN(IX, JX) 

END I F  
NEXT JX 

NEXT I% 
F a t  1% = 1 To NmTPStatiorrsX 

FOR JX = 1 TO WaxHeightX 
I F  HeightListX(JX) THEN 



FUDCHE1(3.BAS 53 

C a n t %  = C o u r t %  + 1 
Y(Cou\tX) = TPEquivatentSN(I%, JX) 

END I F  
NEXT JX 

NEXT I% 
PLotYMax = HaxS!(SEG Y( l ) ,  C a n t % )  
ERASE Y 
I F  PLotYHax < HiSN THEN PlotYNax = HiSN 
T l  = IYf(LoglO(PLotYMax)) 
TZ = 10 A T l  
73 = FIX(P1otYMax / TZ) + 1 
PlotYMax = 13 12 
PlotYHin = 0 
LY = 400: YO = 420: XO = min 
YScale = US(P1otWax - PlotYMin) / LY 
F O R M = l T O 3  ' t i c  marks 

W = Y 0  - M *  LY / 4  
LINE (XO, PM)-(XO + LX, P N ,  7, , LHCCCC 

NEXT M 

PY = YO - (HiSY - PlotYWin) / YScdc 
LINE (XO, PI)-(XO + LX, PY), 14, , LHFFOO 
PY = YO - (LoSN - PLotYMin) / YScale 
LINE (XO, PI)-(XO + LX, PY), 14, , LHFFOO 
PY = YO - (AvgSN - PlotYMin) / YScate 
LINE (XO, PY)-(Xo + LX, PY), 14 
F A $ = "  ###.r#yy 
COLOR 15 
LOCATE 53, 8:  PRINT USING FA$; PLotYHin; 
LOCATE 3, 8: PRINT USING FA$; PlotYWax 
LOCATE 58, 56: PRINT *Or* Height"; 
FOR PlotHeightX = 1 TO llaxHeightX 

I F  HeightListX(P1otHeightX) THEN 

' Limits based on l o  and h i  a i  values 

SELECT CASE PlotHeightX 

Linecolor% = 1 

L i m o l o r %  = 2 

Linecolor% = 3 

LineColorX = 4 

CASE 1 

CASE 2 

CASE 3 

USE4 

END SELECT 
Start& = False% 
FOR I% = 1 TO NuRStations% 

PX XO + (StationX(1X) - Plotmin) / XScaLe 
PY = YO - (EquivalentSU(I%, PlotHeightX) - PlotYMin) / YScale 
I F  Started% THEN LINE -(PX, PI),  Linecolor% 
CIRCLE (PX, PY), 3, Linecolor% 
Started% = T r w X  

NEXT 1% 
FOR I% = 1 TO NunTPStationsX 

PX = XO + (TPStationX(1X) - PlotXMin) / XScele 
PY = YO - (TPEquivatentSN(I%, PlotHeightX) - PLotYMin) / YScale 
CIRCLE (PX, PI), 3, Linecolor% 
PAINT (PX, PI), Li&olor%, Linecolor% 

NEXT 1% 
COLOR Linecolor% 
PRI NT WRTr id( STRS(P1otHeightX) 1; 
I F  PlotHeightX < MaxHeightX THEN COLOR 15: PRINT .,"; 

EltD I F  
NEXT PlotHeightX 
Do 

Do 

LOOP WHILE sdrt In 

KCodeX = KeyCode%(sdrS) 
SELECT CASE KC&% 

sdrt = IYKEYS 

CASE 60 'F2:screen Ccnp 

CASE 68 'F10:Exi tPlots 

U L L  ScmDurp(ScrDurpResS, I, 0 )  
LPRIYT CHRS(l2); 

EXIT DO 
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CASE ELSE 
'do nothing 

END SELECT 
Loop 

END SUB 

SUB P 1 otR i gTh i ckCurves STAT I C 
CALL PlotSctrp(#lin, )Wu, win, YMax, Plotmin,  Plotxtkx, P lo tw in ,  PlotYMax, LX, XScalt!) 
COLOR 1s 
P I  = LEFTS(FiLcS, 7) 
LOCATE 1, 21: PRINT Westergeed based Rigid Thickness for Sect ion:  '; P S  
LOCATE 26, 1: PRINT 'E f fec t i ve  
LOCATE 27, 1: PRINT R ig id  
LOCATE 28, 1: PRINT Pavement' 
LOCATE 29, 1: PRINT "Thicknessm 
FOR V8lucX = -100 TO 600 STEP 100 

Cot% = 14 + (1 + Value% / 100) 9 
LOCATE 54, ColX: PRINT USING "###"; V 8 l w X  - 

NEXT Value% 
LOCATE 56, 42: PRINT 'Station (ft)' 
Statusline$ = mF1O:ExitPlotsm 
COLOR 7 
LOCATE 60, 4: PRINT StatusLineS; 
REDIM Y(MaxHeightX (YlmStationsX + NunTPStationsX)) 
C o r n t X  = 0 
FOR 1% = 1 TO N&tations% 

FOR JX = 1 TO HaxHeightX 
I F  HeightListX(JX) THEN 

C m t X  = C a n t %  + 1 
Y ( C o r n t X )  = Rigidlhickness(I%, J X )  

EN0 I F  
NEXT JX 

NEXT 1% 
FOR 1% = 1 TO NuTPStstiorrsX 

FOR JX = 1 TO WaxHei#tt% 
I F  HeightListX(JX) THEN 

C o r n t X  = Corn tX  + 1 
Y(Corn tX)  = TPRigidThickness(IX, J X )  

EWD I F  
NEXT J% 

NEXT I% 
PlotYMax = MaxS!(SEG Y(1), C-tX) 
ERASE Y 
I F  Plotwax < HiThick THEN PlotYHax = HiThick 
11 = INT(LoglO(PlotWax)) 
12 = 10 A 11 
73 = FIX(PLotYHax / 12) + 1 
Plotrnax = 73 12 
PlotYMin = 0 
LY = 400: YO = 420: XO = #lin 
YScslc = ABS(PtotYbx - P lo tw in )  / LY 
F O R M = l  T O 3  ' t i c  m r k s  

m=Yo - M *  LY / 4  
LINE (XO, PM)-(XO + U, FU), 7, , LHCCCC 

NEXT M ' Limits based on actual Thickness (1.15 h t o  0.65 h) 
PY = YO - (HiThick - P l o t w i n )  / YScalc 
LINE (XO, PI)-(XO + LX, PY), 14, , BHFFW 
PY = YO - (Lolhick - P l o t w i n )  / YScalc 
LINE (XO, PI)-(XO + U, PY), 14, , LHFFW 
Given Pavement Thickness, h 
PY = YO - (AvgThick - P l o t w i n )  / YScalc 
LINE (XO, PY)-(XO + LX, PI), 14 
FAS = ##.W 
COLOR 1s 
LOCATE 53, 8: PRINT USING FAS; PlotYHin; 
LOCATE 3, 8: PRINT USING FAS; PLotYMax 
LOCATE 58, 56: PRINT .Drop Height'; 
FOR PlotHeightX = 1 TO WaxHeightX 

I F  HcightListX(P1otHeightX) THEN 
SELECT USE PlotHeightX 

LineColorX = 1 
USE1 
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CASE 2 

CASE 3 

CASE 4 

END SELECT 
Start& = False% 
FOR 1% = 1 TO N&tations% 

PX = XO + (StetionX(1X) - P lo tmin)  / XScale 
PY = YO - (RigidThicknss(I%, PlotHeightX) - PlotYMin) / YScale 
I F  Start& THEN LINE -(PX, PY), LineColorX 
CIRCLE (PX, PY), 5, LineColorX 
S t a r t 4  = True% 

Linecolor% = 2 

LineColorX = 3 

LineColorX = 4 

NEXT 1% 
FOR 1% = 1 TO NunTPStationsX 

PX = XO + (TPStationX(1X) - PlotXHin) / XScale 
PY = YO - (TPRigidThickness(I%, PLotHeightX) - PlotYMin) / YScale 
CIRCLE (PX, PY), 3, LineColorX 
PAINT (PX, PY), LineColorX, LineColorX 

NEXT 1% 
COLOR LineColorX 
PRINT PPRTr id(STRS(P1otHei gh tX )  I; 
I F  PlotHeiehtX < MaxHeightX THEN COLOR 15: PRINT *,*; 

END I F  
NEXT PlotHeightX 
DO 

DO 

LaoP WILE sdrS = uu 
KCodeX = KeyCode%(sdrS) 
SELECT CASE KCodeX 

sdrs = INKEYS 

USE 60 'F2:screen &np 

CASE 68 
EXIT DO 

CASE ELSE 

CALL ScrrOunp(ScrrOurpResS, 1, 0) 
LPRINT CHRS(12); 

' F10:Ex i tPLots 

'do nothing 
END SELECT 

LOOP 
END SUB 

SUB PLotVolKCurves STATIC 
CALL PlotSetrp(min, max, YMin, YMax, PLotXnin, PlotWax, PLotYWin, PlotYMax, LX, XScale) 
COLOR 15 
PSS = LEFTS(FileS, 7) 
LOCATE 1, 18: PRINT *Voltmetric Modulus of Subgrade Reaction fo r  Section: *; P S  
LOCATE 26, 1: PRINT W o l m t r i P  
LOCATE 27, 1: PRINT "nodulus of' 
LOCATE 28, 1: PRINT SlrbgraQm 
LOCATE 29, 1: PRINT Reaction" 
LOCATE 30, 1: PRINT (k)' 
FOR Value% = -100 TO 600 STEP 100 

ColX = 14 + (1 + Value% 1 100) 9 
LOCATE 54, Cot%: PRINT USING W##W; Value% 

NEXT Value% 
LOCATE 56, 62: PRINT 'Station (ft)* 
StatusLineS = mF1O:ExitPlotsn 
COLOR 7 
LOCATE 60, 4: PRINT StatusLineS; 
REDIW Y(MaxHeight% (NunStationsX + NunTPStationsX)) 
C o u r t %  = 0 
FOR I% = 1 TO NunGtationsX 

FOR J% = 1 TO MaxHeightX 
I F  HeightList%(J%) THEN 

C m t X  = COmtX + 1 
Y ( C m t % )  = VolunetricK(I%, JX) 

END I F  
NEXT J% 

NEXT 1% 
FOR 1% = 1 TO NmTPStationsX 

FOR JX = 1 TO MaxHeightX 
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I F  Hei@htList%(J%) THEN 
C o r n t X  = ColmtX + 1 
Y(ComtX) = TPVolunetricK(IX, JX) 

END I F  
NEXT JX 

NEXT I% 
PlotYHax = MaxSl(SEG Y(1), CwntX) 
ERASE Y 
T I  = INT(LoglO(P1otYMax)) 
12 = 10 A T l  
73 = FIX(P1otYMax / 12) + 1 

PlotYHin = 0 
LY = 400: YO = 420: XO = XMin 
YScale = ABS(P1otYHax - PLotYMin) / LY 
F O R M = l T 0 3  ' t i c  marks 

LY / 4 

P i o t m e x  = 13 12 

PH = Y O  - M 
LINE (XO, PM)-(XO + LX, PM), 7, , &HCCCC 

NEXT M 
F M  = V.9#y .̂AAAr 
COLOR 15 
LOCATE 53, 8: PRINT USING FA$; PLotYMin; 
LOCATE 3, 8: PRINT USING FM; PlotYMax 
LOCATE 58, 56: PRINT "Drop Height"; 
FOR PlotHeightX = 1 TO MaxHeightX 

I F  HeightListX(P1otHeightX) THEN 
SELECT CASE PlotHeightX 

LineColorX = 1 

LineColorX = 2 

LineColorX = 3 

LineColorX = 4 

U S E  1 

CASE 2 

USE 3 

CASE 4 

END SELECT 
Started% = False% 
FOR 1% = 1 TO NurstatiansX 

PX = XO + ( S t e t i d ( 1 X )  - P l o t m i n )  / XScale 
PY = YO - (VolunetricK(I%, PlotHeightX) - PlotYHin) / YScale 
I F  StertedX THEY LINE -(PX, PY), LineCotorX 
CIRCLE (PX, PY), 3, LineColorX 
Star t& = True% 

px = XO + (TPSta t i d (1X)  - PlotXWin) / XScale 
PY = YO - (TPVolunetricK(IX, PlotHeightX) - PlotYMin) / YScale 
CIRCLE (PX, PY), 3, LineColor% 
PAINT (PX, PY), LineColorX, LineColorX 

NEXT I X  
FOR 1% = 1 TO YmTPStatiorrsX 

NEXT 1% 
COLOR LineColorX 
PRINT QPRTri~(STRS(P1otHeightX)); 
I F  PlotHeightX < HaxHeightX THEN COLOR 15: PRINT la,"; 

END I F  
NEXT PLotHeightX 
DO 

DO 
46 = INKEYS 

LOW WILE sdrS = 
KC&% = KeyCodeX(sdrS) 
SELECT USE KCodeX 

CASE 60 'F2:screen chap 
CALL ScrrDwp(ScrrSurpResS, I, 0) 
LPRINT CHRS(l2); 

CASE 68 'F10:ExitPLots 
EXIT DO 

CASE ELSE 
, 'do noth ing 

LOW 
END SUB 

FUNCTION QPROUllDS (knourt!, Places%) STATIC 

END SELECT 
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'This fmction accepts a double precision value and a m d e r  of decimal 
'places t o  r d  i t  to, and returns the answer i n  a string. The nuiber 
'nust be processed as a s t r i ng  because many double precision values can 
'not be represented accurately any other way. To prove this, enter the 
'following Line i n to  the QuickBASIC 4 editor and watch what happens: 
I 

X# = .0691# 
I 

'Externel routines recpired: ASCII%, fusing 
AmnmtS = STRS(Amornt I )  ' f i r s t  cmvert  in to  a s t r i ng  
Lea& = 1 
DO WILE ABS(&wmtl) + .000001# >= 1W A Lead% 

. LOOP 'the .OWDDl# avoids a QB bug w/8Ox87 
D e c t  = MIDS(a.m, ABS(P1acesX = 0) + 1) 
Plus8 = HIDS(m+m, SGN(Amwnt1) + 2) 
HasH = Plus$ + STRINGNLeedX, W) + DecS + STRINGS(PLacesX, "*) 
MasH = FUsihgWmnmtt, Masks) 
I F  ASCIIX(HasH) = 48 THEN 

Mask$ = MIDS(MasH, 2) 
END I F  
QPRWDS = Masks 

8aLlou me leading d i g i t  

L e a  = Lea& + 1 'get W r  of  leading d i g i t s  

'make a a.m i f  needed 
'make a m+w i f  needed 

' l e t  Chris do the d i r ty work 
' i f  there's a Leading zero 
' s t r i p  i t  

'assign the fwtction 
END FUHCTIOU 

SUB Quit STATIC 
SCREEN 0: UIDTH 80, 25: COLOR 7, 0, 0: CLS 
PRINT "Thank you fo r  using FUDCHECK. 
END 

END SUB 

Have a nice daylu 

SUB Shou3ferallFlexStats STATIC 
EchoShX = 1 
FOR JX = 1 TO HaxHeightX 

NEXT JX 
DO 

I F  HeightListX(JX) THEN EchoHeightX = JX: EXIT  FOR 

CALL EchoFLexStets(EchoS&X, EchoHeightX) 
Do 

LOOP UHILE sdrS = nn 
KCodeX = KeyCodeX(sdrS) 
SELECT CASE KCodeX 

sdrJ = INKEYS 

CASE 73 'PNP 
NewEchoHeightX = 0 
FOR JX = EchoHeightX - 1 TO 1 STEP -1 

NEXT JX 
I F  NedchoHeightX 0 0 THEN 

ELSEIF NewEchoHeightX = 0 AND EchoSubX > 1 THEN 

I F  HeightListX(JX) THEN NeuEchoHeightX = JX: EXIT FOR 

EchoHeightX = NewEchoHeightX 

EchoSrrbX = EchoSW - 1 
FOR JX = HaxHeightX TO 1 STEP -1 

NEXT JX 

UIDTH 80, 25 
EXIT DO 

I F  HeightListX(JX) THEN EchoHeightX = JX: E X I T  FOR 

ELSE 

END I F  

k&choHeight% = 0 
FOR JX = EchoHeightX + 1 TO HaxHeightX 

NEXT JX 
I F  NewEchoHeightX 0 THEN 

EchoHeightX = NewEchoHeightX 
ELSEIF NewEchoHeightX = 0 AND EchoSa  < NunSbSectX THEN 

E c h o S a  = Ec)loSh% + 1 
FOR JX = 1 TO HaxHeightX 

NEXT JX 

UIDTH 80, 25 
EXIT  DO 

CASE 81 'PgDn 

I F  HeightListX(JX) THEN WewEchoHeightX = JX: EXIT FOR 

I F  HeightListX(JX) THEN EchoHeightX = JX: EXIT  FOR 

ELSE 
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END I F  

CALL PrtScO(1) 
1. l l N T  CHRS(12); 

'do nothing 

CASE 60 'F2:PrtSc 

CASt: ELSE 

END SELECT 
Loop 

END SUB 

SUB ShowOveret LRigStets STATIC 
EchoS&% = 1 
FOR JX = 1 TO MexHeightX 

NEXT JX 
W 

I F  HeightListX(JX) THEW EchoHeightX = JX: EXIT FOR 

CALL EchoRigStats(EchoStM, EchoHeightX) 
Do 

sdrS = INKEYS 
LOOP WHILE sdrS = 
KCodeX = KeyCode%(sd&) 
SELECT CASE KCodeX 

CASE 73 'Pgllp 
NeuEchoHeightX = 0 
FOR JX = EchoHeightX - 1 TO 1 STEP -1 

NEXT JX 
I F  NeuEchoHeightX (> 0 THEW 

ELSEIF NerrEchoHeightX = 0 AND E c h o S d  > 1 THEN 

I F  HeightListX(JX1 THEN NewEchoHeightX = JX: EXIT  FOR 

EchoHeightX = NewEchoHeightX 

EchoSIlbX = EchoSubX - 1 
FOR JX = WexHeightX TO 1 STEP -1 

NEXT JX 

YIDTH 80, 25 
EXIT  DO 

CASE 81 'P@n 

I F  HcightListXCJX) THEN EchoHeightX = J X :  EXIT  FOR 

ELSE 

END I F  

NewEchoHeightX = 0 
FOR JX = EchoHeishtX + 1 TO MaxHeightX 

NEXT JX 
I F  NewEchoHeightX 0 0 THEN 

ELSEIF NMchoHeightX = 0 AND EchoSrrbX < NunSubSectX THEN 

I F  HeightListX(JX) THEN NewEchoHeightX = JX: EXIT FOR 

EchoHeightX = NewEchoHeightX 

EchoSIlbX = E c h o S d  + 1 
FOR JX = 1 TO HaxHeightX 

NEXT JX 

WIDTH 80, 25 
EXIT  DO 

I F  HeightListX(JX) THEN EchoHeightX = JX: EXIT FOR 

ELSE 

END 1F 

CALL PrtScO(1) 
LPRINT CHRS(12); 

'do nothing 

CASE 60 'F2:PrtSc 

CASE ELSE 

END SELECT 
LOOP 

END SUB 

SUB Shot4WerallStets STATIC 
SCREEN 0: WIDTH 80, 50: WindWTvpeX = 1: CLS 
CALL ScremSorder 
CALL TitleColor 
T i t l es  = UNCORRECTED Deflect ion Sta t is t i cs  
TLX = LEN(TitleS) 
COlX = ((80 - TLX) / 2) + 1 
LOCATE 2, Cot%: PRINT T i t l e t  
CALL Hil i teColor 
LOCATE 4, 22: PRINT LEFTS(Fil&, 7 )  
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CALL Normelcolor 
StatusLineS = P@n* 
LOCATE 50, 4: PRINT StatusLineS; 
LOCATE 4, 5: PRINT ]]Data f o r  sectim 
I F  E n g l i s h %  THEN ZTextS = (mils/kip)m ELSE ZTextS = 
LOCATE 4, 35: PRINT Wean Values"; ZTextS 
HeederlS = "Tes t  Drop Sensor Sensor Sensor Sensor Sensor Sensor Sensor" 
Heeder2S = mLoc. H t  1 2 3 4 5 6 in] 

LOCATE 6, 4: PRINT HeederlS 
LOCATE 7, 4: PRINT Heedera 
LOCATE 8,  4: PRINT HeederU 
ForaetlS = I f 
Fomat2S = I r n  
I F  English% THEN 

F ~ r n r e t A S = ~  #.W 
ELSE 

F o m t A t =  #.#y##I* 
EWD I F  
FOR I% = 1 TO MaxLocationsX 

I F  LocationlistX(1X) THEN 
P r i n t L o c a t i d  = False% 
FOR JX = 1 TO MexHeightX 

(rnicrons/kPa)* 

H e & r s  = N-- - -  -----I .I----- ----I- ------ - - - - - -  -----I - - - - - . I t  

I F  HeightList%(J%) THEN 
LOCATE , 2 
I F  NOT PrintLocationX THEN 

P r i n t L o c a t i d  = True% 
PRINT USING F o m t l S ;  1% - 1; JX; 

ELSE 
PRINT USING Formats; JX; 

END I F  
FOR KX = 1 TO NuDefIectorsX 

I F  I% = 1 THEN 

ELSE 

END I F  

PRINT USING FomtAS; TPOverall~eanllonrOefl~J%, K%) 

PRINT USING FornatAS; DverallneanllornDefl(IX, JX, la) 1000; 

1000; 

NEXT K% 
PR I NT 

END I F  
NEXT JX 
PRINT 

END I F  
YEXT 1% 
LOCATE 19, 31: PRINT "Standard Deviations" 
LOCATE 21, 4: PRINT Heederlt 
LOCATE 22, 4: PRINT Heedera 
LOCATE 23, 4: PRINT Heeder3S 
FOR I% = 1 TO WaxLocations% 

I F  Locationl istX(1X) THEY 
PrintLocationX = Fatsf?% 
FOR JX = 1 TO RaxHeightX 

I F  HeightList%(J%) THEN 
LOCATE, 2 
IF NOT P r i n t L o c a t i d  THEN 

P r i n t L o c a t i d  = True% 
PRINT USING F o m t l S ;  1% - 1; JX; 

ELSE 
PRINT USING Formet2S; JX;  

EN0 I F  
FOR K% = 1 TO NuDefLectorsX 

I F  1% = 1 THEN 

ELSE 

END I F  

PRINT USING ForaretAS; TPOverallStDevWonrOefl(JX, K%) 

PRINT USING ForruatAS; OverallStDevNoraDefL(I%, JX, la) 1000; 

1000; 

NEXT K% 
PRINT 

END I F  
NEXT J% 
PRINT 

END I F  
NEXT I% 
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LOCATE 34, 29: PRINT .Coef f i c ien t  of Var ia t ion .  
LOCATE 36, 4: PRINT Heedcrlt 
LOCATE 37, 4: PRINT HeederZL 
LOCATE 38, 4: PRINT H e a d e r 3  

I F  L o c a t i o n L i s t U I X )  THEN 
P r i n t L o c a t i M  = False% 
FOR J% = 1 TO k H e i g h t X  

I F  H e i g h t L i s t X ( J X )  THEN 

FOR I% 1 TO WaxLocations% 

LOCATE , 2 
I F  YO1 P r i n t L o c a t i d  THEN 

P r i n t L o c a t i o n X  = T m e X  
PRINT USING F o m t l S ;  1% - 1; J%; 

PRINT USING ForrretZt; JX; 

I F  1% = 1 THEN 

ELSE 

END I F  

ELSE 

END I F  
FOR 13( = 1 TO N r n O e f l e c t o r s X  

PRINT USING ##A##%.; TPOvtra l lCMlornOef l (J%, a); 
PRINT USING Ir#.#yx.; Overal lCVWornDefl(I%, JX, a); 

NEXT K% 
PRINT 

END I F  
NEXT JX 
PRINT 

END I F  
NEXT 1% 
DO 

Do 

LOOP WHILE sdrS = I* 
KC&% = KeyCode%(sdrS) 
SELECT CASE KC& 

CASE 81 * P a n  

CASE 60 'F2:PrtSc 

sdrS = 1NKEYS 

YIDTH 80, 25 
EXIT Do 

CALL PrtScO(1) 
LPRIYT CWRS<tZ); 

'do nothing 
CASE ELSE 

END SELECT 
LoOe 

END SUB 

SUB ShowSIlbSectionStats STATIC 
SCREEN 0: YIDTH 80, 50: UindWTypeX = 1 
Heeder lS = Vest D r o p  Sensor Sensor Sensor  Sensor Sensor Sensor  Sensor8u 
Heedert) = 'Lot. H t  1 2 3 4 5 6 7" 
H ~ & ~ B  = B----  _ _ _ _  _ _ _ _ - _  _ _ _ _ _ _  _ _ _ _ _ _  - _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  - - - - - - n  

FomatlS = It # 
F o m t t )  = (I It' 
I F  Engl ish% THEY 

F ~ r u l t A $ = ~  #.W 
ELSE 

F ~ r s e t A S = ~  #.- 
END I F  
Sl&ect% = 1 
Do 

CLS 
CALL S c r e m S o r d e r  
CALL T i t l e C o l o r  
I F  I le t lCodeX(1)  = 700 THEN 

ELSE 

END I F  
TLX = LEWCt i t leS)  
Cot% = ( (80 - TLX) / 2) + 1 
LOUTE 2, ColX: PRINT T i t l e $  
CALL H i l i t e C o l o r  

T i t l e $  = CORRECTED D e f l e c t i o n  S t a t i s t i c s  - S l rbsec t ion  + QPTrimU(STRS(SllbSet%)) + 

T i t l e S  = D e f l e c t i a  S t a t i s t i c s  - S u b s e c t i o n  + QPTrim%STRS(SdaSectX)) + 
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LOCATE 4, 22: PRINT LEFTYFi leS,  7 )  
CALL NornrelColor 
LOCATE 4, 5: PRINT "Data for section 
I F  Eng l ish% THEN ZTextS = ( m i l s / k i p ) *  ELSE ZTextS = (microns/kPa)n 
LOCATE 4, 35: PRINT "Mean Values*; ZTextS 
S t a t u s l i d  = P@nn 
I F  WetlCodeX(1) = 700 THEN 

EWD I F  
LOCATE 50, 4: PRINT Sta tus l ine) ;  
I F  NuSrrbSectX > 1 THEN 

I F  SrrbSectX < NurG&Sect% THEN 
PRINT Ct r l -PgDn *; 

ELSE 
PRINT SPACES( 12); 

END I F  
I F  S h S e c t X  > 1 THEN 

PRINT Ctr l -PSUp *; 
ELSE 

LOCATE 48, 10: PRINT *Note: Only sensor 1 deflections a r e  corrected.* 

END I F  
' LOCATE 6, 4: PRINT H e a d e r l t  

LOCATE 7, 4: PRINT HeaderZt 
LOCATE 8 ,  4: PRINT H e a d e r 3  
FOR 1% = 2 TO MaxLocatiortsX 

I F  L o c a t i o n l i s t X ( 1 X )  THEN 
P r i n t l o c a t i d  = FalseX 
FOR JX = 1 TO HaxHeightX 

I F  HeightL is tXCJX) THEN 
LOCATE, 2 
I F  NOT P r i n t L o c a t i d  THEN 

P r i n t L o c a t i d  = True% 
PRINT USING F o m t l S ;  1% - 1; JX; 

PRINT USING F o m t Z t ;  JX; 

FOR K% = 1 TO N w O e f l e c t o r s X  
PRINT USING ForaetAS; S tbSect ioWeaFDef l ( IX ,  JX, K%, SubSectX) 1000; 

NEXT rX 
PRINT 

ELSE 

END I F  

END I F  
NEXT JX 
PR 1 NT 

END I F  
NEXT 1% 
LOCATE 19, 31: PRINT YStendard D e v i a t i o n s e  
LOCATE 21, 4: PRINT H e a d e r l t  
LOUTE 22, 4: PRINT HeaderZt 
LOCATE 23, 4: PRINT H e e d e r U  
FOR 1% = 2 TO MaxLocatiansX 

I F  L o c a t i o n l i s t X ( 1 X )  THEN 
P r i n t L o c a t i d  = FalseX 
FOR JX = 1 TO HaxHeightX 

I F  He igh tL is tX(JX)  THEN 
LOCATE, 2 
I F  NOT P r i n t l o c a t i d  THEN 

P r i n t l o c a t i d  = True% 
PRINT USING F o m t l S ;  1% - 1; JX; 

ELSE 
PRINT USING ForaaetZt; JX; 

EN0 I F  
FOR Kx = 1 TO NurDefLectorsX 

PRINT USING F o m U S ;  SIlbsectionStDevOefL(IX, JX, a, SubSectX) 1000; 
NEXT K% 
PRINT 

END I F  
NEXT JX 
PRINT 

END I F  
NEXT 1% 
LOCATE 34, 29: PRINT *Coefficient of V a r i a t i o n Y  
LOCATE 36, 4: PRINT Heederlt 
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LOCATE 37, 4: PRINT HeederZt 
LOCATE 38, 4: PRINT Heeder3S 
FOR 1% = 2 TO MaxLocationsX 

I F  Locrt ionl ist%<I%) THEN 
PrintLocationX = False% 
F(JR JX = 1 TO MaxHeightX 

LOCATE, 2 
I F  NOT Pr in tLocat iod  THEN 

PrintLocationX = True% 

I F  HeightLfstX(JX1 THEN 

PRINT USING Fomt lS ;  1% - 1; J%; 

PRINT USING FormetZS; JX; 
ELSE 

END I F  
FOR K% = 1 TO NmDeflectorsX 

NEXT K% 
PR I NT 

PRINT USING ###.##Pa; SubSectionCM)efl(I%, J%, a, SubSectX); 

EUD I F  
NEXT JX 
PRINT 

END IF ,  
NEXT I% 
Do 

DO 

LOOQ WILE sdrS = ** 
KCodeX = KeyCode%(sdrS) 
SELECT CASE KCodeX 

CASE 81 'P@n 

CASE 60 F2:PrtSc 

CASE 132 

sdrS = INKEYS 

WIDTH 80, 25 
EXIT SUB 

CALL PrtScO(1) 
LPRINT CHRU12); 

I F  SubSectX > 1 THEN 
' C t  r 1 -Pwp 

SrrbSettX = SlbSectX - 1 
EXIT  DO 

REDIM WTextS(1) 
WTextS(1) = "This i s  the f i r s t  avai lable srrbsection. 
CALL PopqError 

ELSE 

Ct r l -Pg l lp  i s  inva1id...l8 

END I F  

I F  SrrbSectX e NunSubSectX THEN 
CASE 118 'Ctrl-PgDn 

SubSectX SubSectX + 1 
EXIT DO 

REDIM WTextS( 1 ) 
PUTextS(1) = "This i s  the las t  avai lable subsection. 
CALL PoppError 

ELSE 

Ctrl-PgDn i s  invalid..." 

END I F  
CASE ELSE 
'do nothing 

END SELECT 
LoOe 

Loop 
END SUB 

SUB ShowTPFlcxStats STATIC 
SCREEN 0: UIDTH 80, 25: YindowTypeX = 1: CLS 
CALL S c r d o r d e r  
CALL T i t  leColor 
T i t l e s  = FLEXIBLE Paveamt Thickness Sta t is t i cs  - Test P i ts  
LOCATE 2, 41 - LEN(Tit1eS) / 2: PRINT T i t l e t  
CALL Hi l i teColor 
LOCATE 4, 22: PRINT LEFTSCFileS, 7) 
CALL NonnelColor 
statusLineS = PgDn" 
LOCATE 25, 4: PRINT StatusLineS; 
LOCATE 4, 5: PRINT IaData fo r  section1: 
Heder ls  = Subgrade Effect  i vela 
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H e a d e r a  = H e i g h t  S t a t i o n  Modulus SNM 
He&r3$ I tt-------- --------- - - - - - - - - - -  -I - - - - - - - - - I t  

F o r r e t l S  = #I w# ###### #.W 
F o r a s t a  = ## n#&w# #.W 
ColX = 41 - LEN(Heeder1S) / 2 
LOCATE 7, ColX: PRINT Header lS 
LOCATE , cot%: PRINT HeaderZS 
LOCATE , ColX: PRINT H e a d e r s  
FOR JX = 1 TO MaxHeightX 

I F  He igh tL is tX(JX)  THEW 

I F  1% = 1 THEW 

ELSE 

END I F  

FOR 1% = 1 TO NmTPSta t ionsX 

LOCATE , C O W  PRINT USING FormatlS; JX; T P S t a t i d ( 1 X ) ;  TPBackCalcEsg(IX, JX); TPEquivalentSN(IX, JX) 

LOCATE I ColX: PRINT USING F o r w t t t ;  TPStation%(IX); TPBackCalc€sg(IX, JX); TPEquivalentSN(IX, JX) 

NEXT 1% 
PRINT 

EYD I F  
NEXT JX 
DO 

DO 
sdrS = INKEYS 

L U X  WHILE sdrS = 
KCodeX = KeyCode%(sdrS) 
SELECT CASE KCodeX 

CASE 81 ,P$n 
EXIT Do 

CASE 60 'F2:PrtSc 
CALL PrtScO(1) 
LPRI I T  CHRR 12); 

'do nothing 
CASE ELSE 

END SELECT 
Loop 

END SUB 

SUB ShowTPRigidStats STATIC 
SCREEN 0: WIDTH 80, 25: WindowTypeX = 1: CLS 
CALL ScreerSorder  
CALL T i t l e C o l o r  
T i t l e t  = RIGID Pavement Thickness S t a t i s t i c s  - T e s t  P i t s  Y 

LOUTE 2, 41 - LEN(Tit1eS) / 2: PRINT T i t l e s  
CALL H i l i t e C o l o r  
LOCATE 4, 22: PRINT LEFTS(FileS, 7) 
CALL NommlColor  
S t a t u s L i n S  = PgDn" 
LOCATE 2S, 4: PRINT StatusLineS; 
LOCATE 4, 5: PRINT "Data for section" 
HeaderlS = Vo 1 unet r i c E f f e c t i v e "  
HeaderZS = H e i g h t  S t a t i o n  k Thicknessu 
H e a d e r s  = tt-------- --------- - - - - - - - - - - - -  - - - - - - - - - - - Y  

F o r n a t l S  = tt #r ##n #&w ##.w 
F o t n a t t t  = ### w ##.#PI 

ColX = 41 - LEN(Heeder1S) / 2 
LOCATE 7, C O W  PRINT Heeder lS 
LOCATE , CON: PRINT HeaderZS 
LOCATE , CoLX: PRINT Header= 
FCR JX = 1 TO MaxHeightX 

I F  He igh tL is tX(JX)  THEN 

I F  1% = 1 THEN 
FOR 1% = 1 TO NunTPStationsX 

LOCATE , ColX: PRINT USING FornatlS; JX; TPStationX(1X); TPVolunetr icK( IX,  JX); TPRig idThickness( IX,  J X )  

LOCATE , ColX: PRINT USING Format2S; T P S t a t i d ( 1 X ) ;  TPVolunetr icK( IX,  JX); TPRig idThickness( IX,  JX) 
ELSE 

END I F  
NEXT 1% 
PRINT 

END I F  
NEXT JX 
Do 

Do 
sdrS = INKEYS 
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LOW WHILE sdrS = In 

KCodeX = KeyCodeX(sdrS) 
SELECT CASE KCodeX 

CASE 81 rP@n 
EXIT DO 

CASE 60 
CALL PrtScO(1) 
LPRINT CHRS(12); 

'do nothing 

F2: P r  t Sc 

CASE ELSE 

END SELECT 
Loop 

END SUB 

FUNCTION TPNoru&igi&cfl (hx, I%, JX) STATIC 
1 Westcrgaerd solution: 

Genaet = .5T72156649# rEulerrs cmstent 
L = ((1000 HOdulus(1) hx A 3) / (12 (1 - .15 A 2) TPVoLunetricK(IX, JX))) A (1 / 4) 
C l  = 1 + (1 / (2 Pi)) (LOG(TLPR / (2 L)) + G d  - 1.25) (TLPR / L) A 2 
TPNornRigidDcfl = 1 / (8 TPVolrmetricK(IX, JX) L A 2) C l  

END FUNCTION 

SUB WriteQutLierHsgs STATIC 
ThresholdDevietion = 2 
L a s t s t a t i d  = 0 
HeaderlS a N&r of@@ 
Headera = Station Height sensor Std. Dev.I 

Fornetl t  = I ### # ## ###.##@ 
Fomt2S = ### (TP) # ## ###.W@ 
COSUB P r i n t T i t l c  
TPlOutliersX = 0 
TPKkrtliersX = 0 
R E D I M  NunOut 1 icrsX(NunSlrbSectX) 
SectionOutLicrsX = FalseX 
FOR LX = 1 TO N u S d S e c t X  

F i r s t S t e t i d  = L a s t s t a t i d  + 1 
L a s t s t a t i d  = StationComtX(LX) + F i r s t s t a t i d  - 1 
SSTPOut 1 iersX = FalseX 
m e c t i o n 0 u t l i e r s X  = False% 
I F  NurGrrbSectX > 1 THEN 

Header% = I--------- - - - - - - - -  - - - - - - - -  -----------I 

PRINT Y2, SPC(l0); USING USrrbsection #"; LX 
ComtcrX = ComterX + 1 

END I F  
c(1SuB Pr in t l ieder  
TCX = CwnterX 
I F  LX = 1 THEN 

FOR 1% = 1 TO NunTPStationsX 
I F  TPStationX(1X) < 0 THEN 

FOR JX = 1 TO MaxHeightX 
I F  HeightListX(JX) THEY 

FOR K% = 1 TO NrnOeflectorsX 
I F  ABS(TPDeviation(lX, JX, a)) > Thresholb)eviation THEN 

TPlOutlicrsX = TPlOutliersX + 1 
SSTP(1ut 1 iersX = True% 
CwnterX = CwntcrX + 1 
PRINT iK, SPC(l0); USING 

END I F  
NEXT K% 

END I F  
NEXT JX 

END I F  
NEXT 1% 

END I F  
I F  CwnterX 0 TCX THEN 

PRINT Y2, *I 
ComterX = CwntcrX + 1 

END I F  
FOR 1% = Firststat ion% TO L a s t s t e t i d  

FOR JX = 1 TO HaxHeightX 
I F  HeightList%(J%) THEN 

FOR K% - 1 TO NmOeflectorsX 

Formattt; TPStetid(1X); JX; K%; TPDeviation(IX, JX, K%) 

I F  ABS(Deviation(IX, JX, KX)) > ThresholdDeviation THEN 
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NrnOut l i e rs%(L%)  = N W t l i e r s % ( L % )  + 1 
S b S e c t i o n D u t L i e r s X  = True% 
S e c t i o n O u t l i e r s X  = True% 
C a n t e r %  = C a m t e r X  + 1 
PRINT #2, SPC(10); USING F o m t l S ;  S t a t i d ( I % ) ;  J%; KX; D e v i a t i o n ( I % ,  J X ,  K%) 

END I F  
I F  C o c n t e r X  > 55 THEY 

PRINT IZ, CHRS(12); 
COSUB P r i n t T i t l c  
WSUB P r i n t H e e d e r  

END I F  
YEXT KX 

END I F  
NEXT J X  

NEXT 1% 
I F  C a n t e r %  0 TCX THEN 

PRINT #2, "" 
C a n t e r %  = C o r n t e r X  + 1 

END I F  
I F  L% = N m S d S e c t X  THEN 

FOR I %  = 1 TO YunTPSta t i onsX  
I F  TPStat ionX(1X) > 500 THEN 

FOR JX = 1 TO WaxHeightX 
I F  HeightL is t%(J%) THEY 

FOR kX = 1 TO N u r O e f l e c t o r s X  

T P Z O u t l i e r s X  = T P Z O u t l i e r s X  + 1 
SSTPOut l i e rsX  = True% 
C a n t e r %  = C a n t e r %  + 1 
PRINT #2, SPC(10); USING F o m t 2 S ;  T P S t a t i d ( 1 Y ) ;  JX; K%; TPDev ia t i on ( I%,  JX, K%) 

END I F  
I F  C a n t e r %  > 55 THEN 

PRINT #2, CHRS(12); 
GOWE P r i n t T i t l e  
GOSUE P r i n t H e e d e r  

I F  ABS(TPDeviat ion(  I%, JX, KX)) > T h r e s h o l d e v i a t i o n  THEN 

END I F  
NEXT K% 

END I F  
NEXT JX 

END I F  
NEXT I %  

END IF 
I F  NOT SSTPOut l i e rsX  AND MOT !3&sectionDutliers% THEN 

PRINT R, "" 
PRINT R, SPC(14); "No deflection data fo r  th is subsection i s  more than" 
PRINT #2, SPC(l4); USING *#A standard devietiars fran the subsection man.*; T h r e s h o l d e v i e t i o n  
PRINT R, "" 
C a n t e r %  = C a n t e r %  + 4 

END I F  
I F  C a n t e r %  > 42 AND L% 0 NunSlrbSectX THEN 

PRINT R, CHRS(l2); 
WSUB P r i n t T i t l c  

E W  I F  
NEXT 1% 
I F  CcnmterX o 0 THEN PRINT 112, CHRS(l2); 
EXIT SUB 

P r  f nt Heeder  : 
PRINT 112, "" 
PRINT IZ, SPC(10); Heeder lS  
PRINT U, SPC(10); H e e d e r B  
PRINT IZ, SPC(10); H e a d e r s  
C o v l t e r X  = C a n t e r %  + 4 
RETURN 

P r i n t T i  t le: 
PRINT R, "" 
PRINT 12, SPC(26); W u t l i e r  S t a t i s t i c s  - "; LEFTS(FileS, 7) 
PRINT X2, 
C a n t e r %  = 3 
RETURN 

END SUB 
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SUB UritcOveraLLStatistics STATIC 
T i t l e t  = WNCORRECTED Overall Def lect ion Sta t is t i cs*  
HeaderlS = * T e s t  D r o p  Sensor Sensor Sensor Sensor Sensor Sensor Sensoru 
Header28 = *LOG H t  1 2 3 4 5 6 T" 

FornetlS = # Ir * 
Format28 = * t' 
I F  English% THEN 

FomtAS=* ##.W 
ELSE 

F o m f ~ t A S = *  t . W  
END I F  
Cot% = 41 - lEN(Tit1eS) / 2 
PRINT IZ, ** 
PRINT #2, SPC(Z2); Wmmry o f  Data f o r  section *; lEFTS(FiIeS, 7 )  
PRINT 12 ,  SPC(22); *Analyzed by: y; QPTrimS(An8lystS); * on y; DATES 
PRINT #2, *" 
PRINT IZ, SPC(Co1X - 1); T i t l e s  
PRINT #, ** 
IF English% THEN ZTextS = (mils/kipIu ELSE ZTextS = (microns/kPa). 
PRINT IZ, SPC(35); Wean Valws*; ZTextS 
PRINT R, ** 
PRINT R, SPC(3); HeederlS 
PRINT #2, SPC(3); Heederft 
PRINT IZ, SPC(3); Headers 
FOR I% = 1 TO HaxtocationsX 

I F  locationlistX(1X) THEN 
PrintLocationX = False% 
FOR JX = 1 TO HaxHeightX 

~ ~ & ~ s  I,,,, _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _-___I _ _ _ - _ _  - _ _ _ _ -  _ _ _ _ _ _  

I F  HeightlistX(J%) THEN 
I F  NOT P r i n t l o c a t i d  THEN 

P r i n t l o c a t i d  = T r u e %  
PRINT #Z, USING Fomt lS ;  I X  - 1; JX; 

ELSE 

EYD I F  
FOR rX = 1 TO NurOeflectorsX 

PRINT #Z, USING FormatS; JX;  

I F  1% = 1 THEN 

ELSE 

END I F  

PRINT #2, USING FormetAS; TPOverallMeanWoraOefl(J%, KX) 1000; 

PRINT 12, USING ForaratAS; OverallMeanllornOeflCIX, JX, K%) * 1000; 

NEXT KX 
PRINT X Z ,  ** 

END I F  
NEXT JX 
PRINT #2, ** 

END I F  
NEXT I% 
PRINT #, 'I* 

PRINT #, SPC(30); KStenQrd Deviations" 
PRINT #, ** 
PRINT #, SPC(3); HeederlS 
PRINT #, SPC(3); WeederZS 
PRINT #, SPC(3); Headers 
FOR I% = 1 TO WexLocationsX 

I F  locationl ist%(I%) THEN 
P r i n t l o c a t i d  = False% 
FOR JX = 1 TO HaxHeightX 

I F  HeightlistX(J%) THEN 
I F  MOT P r i n t l o c a t i d  THEN 

P r i n t l o c a t i d  = True% 
PRINT #, USIIIG Fomt lS ;  1% - 1; JX; 

PRINT a, USING Fornet28; J%; 
ELSE 

END I F  
FOR Kx = 1 TO NurOeflectorsX 

I F  I% = 1 THEN 

ELSE 

END I F  

PRINT #2, USING FormatAS; TWverallStDeWornDefl(JX, K%) 1000; 

PRINT R, USfNG FornetASt; OverallStDeWomQefl(I%, J%, K%) '1000; 

NEXT 10( 
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PRINT #Z, 
EKD I F  

NEXT J X  
PRINT #2, 

END I F  
NEXT I %  
PRINT 112, 
PRINT IZ, SPC(28); " C o e f f i c i e n t  of V a r i a t i o n l l  
PRINT #2, 
PRINT #2, SPC(3); H e a d e r l S  
PRINT #2, SPC(3); HeedertS 
PRINT #2, SPC(3); Header% 
FOR I %  = 1 TO MaxLoca t ionsX  

I F  L o c e t i o n l i s t % ( I % )  THEN 
P r i n t L o c a t i o n X  = Fa lse% 
FOR JX = 1 TO MaxHe igh tX  

I F  He igh tL i s t%(J%)  THEN 
I F  NOT P r i n t L o c a t i o n X  THEN 

P r i n t L o c e t i o n X  = T r w X  
PRINT #2, USING F o r m t l t ;  1% - 1; JX; 

PRINT R, USING F o m t Z S ;  J X ;  

I F  I %  = 1 THEN 

ELSE 

END I F  
NEXT K% 
PRINT 112, 

ELSE 

END I F  
FOR K% = 1 TO N u r D e f l e c t o r s X  

PRINT 112, USING 

PRINT n, USING 

###.#%"; TPOveraLLCVNornDefI(J%, K%); 

###.##Xn; Overa l lCVNorrrDef l ( I%,  JX, a); 

END I F  
NEXT J% 
PRINT 112, *" 

END I F  
NEXT 1% 
PRINT X2, CHRS(l2); 

END SUB 

SW Y r i t e R u n i n g C a n n e n t s  STATIC 
k y C o m m t s X  = False% 
I F  QPTrildC(CarmentS) 0 .* THEN I*-** inprove this **I* 

AyC-tsX = TrucX  
TlpConmentS = QPTrinS(CarmentS) 
NunCharsX = LEN(TnpCoamentS) 
FOR I %  = NunQIarsX TO 1 STEP -1 

NuRCharstX = 1% + 1 
EXIT FOR 

I F  MiDS(TlpComnentS, I%, 1) CHRS(13) THEN 

END I F  
NEXT I %  
I f  NrmCharsX < WwChetstX THEN NunCharstX = NunCharsX 
FOR I %  = 1 TO NunCharstX 'add LF  t o  CR characters 

PRINT 112, MIDS(TnpCannentS, I%, 1); 
I F  MIDS(TlapComnent$, I%, 1) = CHRS(l3) THEN PRINT #2, CHRf(l0); 

NEXT I %  
EUD I F  
I F  A y C a m R I t s X  THEN PRINT @, 
I F  SurnreryOfResul tsX THEN 

PRINT R, 

NunHeightsX = 0 
FOR I% = 1 TO 4 

I F  H e i g h t L i s t X ( 1 X )  THEN NunHe igh tsX  = NunHeightsX + 1 
NEXT 1% 
HSC&% = Nue l l e igh tsX  ( N u n S t a t i o n s X  + NunTPStet ionsX) 
H S S C a h %  = HSC&% N l n d e f  l e c t o r s %  
PRINT #2, SPC(31); *Summry o f  R e s u l t s m  
PRINT #2, mm 
PRINT #2, S e c t i o n  mifomity:* 
I F  N u r 6 d S x t X  = 1 THEN 

ELSE 
PRINT #2, SPC(4); 'NO Sr rbsec t i ons  were identified w i t h i n  the section.m 

PRINT #2, SPC(4); Wsrrbsections were identified within the Sect ion.m 
FOR I% = 1 TO NunSlrbSectX 
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I F  1% = 1 THEN 

ELSE 
PRINT R, USING 

PRINT R, USING " Slrbsection 11 b w d a r i e s  occur a t  ### ft. and ### It.@'; 1%; SubSectEndX(1X - 1); 

S b e c t i o n  1 bovder ies occur a t  0 ft. and ### ft."; SubSectEndX(1X) 

SubSectEncf%( 1%) 
END I F  

NEXT I% 
PRINT S?, "" 
PRINT Ilt, SPC(4); UColrpering S h s e c t i m : m  
FOR I% = 1 TO NdubSectX - 1 

PRINT #2, USING SLlbsections # and #: m; 1%; 1% + 1; 
IF HOT Ststa%(I%, 1) THEN PRINT Ilt, W*; 
PRINT #2, 'EQUAL means and "; 
I F  NOT Status%(I%, 2) THEN PRINT R, "UN*; 
PRINT R, "EQUAL variances." 

NEXT 1% 
END I F  
PRINT #2, "" 
PRINT #2, USING 
I F  WmTPStationsX = 0 THEN 

ELSE 

Outl iers - Test pits: # canbinations a t  each test  pit"; NunHeightsJ NurOeflectorsX 

PRINT #2, SPC(4); "110 T e s t  p i t  data was present." 

I F  TPlOutliers% THEN 
PRINT #Z, USING 
PRINT #2, SPC(8); "representative of section data.* 

PRINT #2, SPC(4); * A l l  TP 1 data aFpears representative o f  section data." 

# height/sensor combinations a t  TP 1 DO NOT appear"; TPlOutliersX 

ELSE 

EWD I F  
I F  TPZOutLiersX THEN 

PRINT #2, USING 
PRINT #2, SPC(8); "representative of section data." 

PRINT 112, SPC(4); " A l l  TP 2 data appears representative o f  section data." 

## heighthersor combinations a t  TP 2 DO NOT appearmm; TP2(XltI,iers% 

ELSE 

END I F  
END I F  
PRINT X Z ,  "" 
PRINT R, USING 
I F  SectionDutLiersX THEN 

Out l iers - Section data: #A#l t o ta l  combinations w i th in  the sectionmm; HSSCanboX 

FOR I% = 1 TO NurSubSectX 
I F  NunDutliers%(I%) > 0 THEN 

ELSE 

END I F  

PRINT &?, USING w#l height/sensor/station conhinations are data out l iers i n  slrhsection #."; NurOutliersll(1X); 
I% 

PRINT 12, USING " There are NO deta ou t l ie rs  w i th in  subsection #."; 1% 

NEXT I% 
ELSE 

END I F  
PRINT R, SPC(4); *There are NO data ou t l ie rs  w i th in  the section data." 

IF SuaaaryUfResultstX THEN 
PRINT #2, *" 
PRINT X Z ,  USING 
I F  TPlCepecitVX THEN 

PRINT #2, USING a 
ELSE 

PRINT R, SPC(4); " A l l  resul ts fo r  TP 1 are w i th in  the range of expected values.m 
EliO I F  
IF TPtCapacityX THEN 

PRINT Iz, USING 
ELSE 

PRINT #2, SPC(4); " A l l  resul ts fo r  TP 2 are within the range of expected values.m 
END I F  
PRINT #2, 
PRINT R, USING 
I F  SectionCepecityX THEN 

ELSE 

EWD I F  
I F  MatlCode%(l) = 700 THEN 

Structural capacity - T e s t  p i ts:  # cabinat ions a t  each test pit"; NunHeightsX 

11 height(s) f o r  TP 1 are NOT within the range of expected values.mn; TPlCapacityX 

t heightcs) f o r  TP 2 are NOT w i th in  the range o f  expected values."; TPZCapacity% 

Structural capacity - Section data: ### t o t a l  c h i n a t i o n s  within the sectionmn; HSComboX 

PRINT #2, USING 

PRINT #2, SPC(4); " A l l  resul ts are wi th in the range o f  expected 

# he igh th ta t i on  combinetiom are NOT w i th in  the range of expected values.'; SectionCapacityX 

PRINT #, 
PRINT R, Subgrade response:" 
I F  LinearityX(1) > 0 THEN PRINT a, USING W height/stat ion conbinations exhibi t  Linear response."; 
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L inear  i ty%( 1 ) 

respmsc.Y; LinearityX(2) 

response. n ; Linear i ty%( 3) 

I F  LinearityX(2) > 0 THEN PRINT #2, USING ## height /s ta t ion combinations e x h i b i t  s l i g h t l y  m - l i n e a r  

I F  LineerityX(3) > 0 THEN PRINT #2, USING #oty he ight /s ta t ion combinations e x h i b i t  d i s t i n c t l y  non-l inear 

END I F  
END I F  

END I F  
I F  AnyCamrentsX OR SunwryOfResultsX THEN PRINT # Z ,  CHRS(l2); 

END SUB 

SUB Yr i teStructura lStats  STATIC 
TPlCapecityX = 0 
TPZCepecityX = 0 
SectionCapacityX = 0 
PRINT XZ,  In 

PRINT X Z ,  SPC(18); aPavement Construction Informetion - "; LEFTS(FileS, 7) 
HeaderlS = Mater ia l  Layer. 
HeaderZt = Code Mater ia l  Neme Thickness. 

I,,,,,,,--- ,,_-,,----___,,_____,,-, -----------I 

FormatlS = I ### \ \ #.6 
CovlterX = 2 
GOSUB PrintHeaderZ 
FOR 1% = 1 TO NunLayersX 

NEXT 1% 
PRINT #, 
ComterX = CocnterX + NunLayersX + 1 
I F  MatlCodeX(1) = 700 THEN 

PRINT U, USING 
PRINT U, In 

C u m t e r X  = CumterX + 2 
END I F  
I F  SrnmeryOfResul ts2% THEN 

PRINT #2, SPC(10); USING FormatlS; MatlCode%( 1%); RIGHTS(HaterialListS(SelCodeX(I%)), 24) ;  Thickness( 1%) 

Depth t o  r i g i d  fovdetion: ##.#A ft."; DepthRigidLayer / 12 

CounterX = CounterX + Nra+eyersX + 1 
I F  MatlCodeX(1) = 700 THEN 

T i t l e s  = SPACES(l9) + *FLEXIBLE Pavement Thickness Data - + LEFTSCFileS, 7 )  
PRINT #, Yn 
PRINT U, T i t l e 8  
PRINT #, SPC(13); '(carparison o f  each ca l cu la t i on  t o  the expect& 
PRINT a, In 

PRINT #, SPC(10); USING Win inun  expected SN v a l w :  # # . # P I ;  LoSN 
PRINT #, SPC(10); USING "naximm expected SN value: ##.*I; HiSN 
CornterX = CounterX + 6 
HeaderlS = E f f e c t  i ven 
HeederZt = Height Stat ion SN" 
He&rB = I----,,,, --- - - - - - -  -----,-----* 
ForaretlS = # #### ##.W' 
FommtZt= # #M (TP) ##.##I 

GOSUB PrintHeaderZ 
TCX = C a t e r %  
FOR 1% = 1 TO NunTPStationsX 

I F  TPStationX(1X) < 0 THEN 
FQ JX = 1 TO MaxHeightX 

I F  HeightListXCJX) THEN 
I F  TPEquivalentSN(IX, JX) < LoSN OR TPEquivalentSN(IX, JX) > HiSN THEN 

TPlCepecityX = TPlCepacityX + 1 
Can te r% = ComterX + 1 
PRINT #, SPC(l0); USING Format2S; JX; TPStationX(1X); TPEquivalentSN(IX, JX) 

END I F  
END I F  

NEXT JX 
END I F  

NEXT 1% 
I F  CornterX 0 TCX THEY 

PRINT U, *I 
Cante r% = CamterX + 1 

END I F  
FOR 1% = 1 TO NunStationsX 

FOR JX = 1 TO MaxHeightX 
I F  HeightListX(JX) THEN 

I F  EquivalentSN(IX, JX) < LoSN OR EquivalentSN(IX, JX) > HiSN THEN 
Sec t i cdapac i t f l  = SectionCapacityX + 1 
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C a n t e r %  = C a n t e r X  + 1 
PRINT #2, SPC(10); USING F o m t l t ;  JX;  Station%(IX); EquivaLentSN(IX, JX) 

END I F  
EWD I F  
I F  C a n t e r X  > 55 THEN GOSUB N M a g e 2  

NEXT JX 
NEXT 1% 
I F  C m t e r X  0 TCX THEN 

PRINT #2, "" 
Cour t&  = C a n t e r %  + 1 

END I F  
FOR 1% 1 TO NumTPStetiorsX 

I F  T P S t s t i d ( 1 X )  > 500 THEN 
FaR JX = 1 TO WerrHeightX 

I F  He igh tL is tX(JX)  THEN 
I F  TPEqiivalentSN(IX, JX) < LoSN OR TPEquivalentSN(I%, JX) > HiSN THEN 

TPZcepecity% = TPZCapacityX + 1 
C a n t e r %  = C a n t e r X  + 1 
PRINT #, SPC(10); USING Format2S; JX; TPStation%(IXl; TPEquivalentSN(IX, JX) 

END I F  
END I F  
I F  Corn terX > 55 THEN COSUB NewPage2 

NEXT JX 
END I F  

NEXT 1% 
I F  Canter% = TCX THEN 

PRINT W ,  "" 
PRINT #, SPC(11); "No predicted SU v a l u e s  f a l l  o u t s i d e  the e x p e c t e d  range..." 

EIQ) I F  
PRINT R, CHRS(12); 
Header lS  = " S h g r e d e  E f f e c t i v e  I1 

H e a d e r s  = " Srrbsect ion S t a t i o n  nodutu SN I1 

Header% = STRINGS(54, *-*) 
F o m t l t  = " # #n# ##Hw w . w  
F o r n e t 8  = " ##yT ###### ##.#PI 
F o r n e t U  = " (TP) ### ww# Y#.W 
F o o t e r l S  = " S h e c t i o n  I! Overall Mean:##### ##.&w 
FooterZS = " Standard  Deviation:###### #.W' 
F o o t e r U  = " C o e f f  O f  Variation:####.##% ###.MU 

FOR JX  = 1 TO MaxHeightX 
L a s t s t a t i d  = 0 
I F  He igh tL is tX(JX)  THEN 

PRINT U, "" 
PRINT #2, SPC(16); *FLEXIBLE Pavement Th ickness  S t a t i s t i c s  - In; L E F T t ( F i l e t ,  7) 
PRINT #2, *" 
PRINT #2, USING " 
tosuB Pr in tHeaderZ 
I F  NraTPStat ionsX <= 0 THEN 

ELSE 

END I F  
FOR 1% = 1 TO NrmShSectX 

D r o p  height PI; J X  

PRINT K, SPC(l0); "No test p i t  data f d ,  therefore no results exist..." 

PRINT R, SPC(10); USING Format%; TPStationX(1); TPBackCalcEsg(1, J X ) ;  TPEquivalentSN(1, JX) 

F i r s t s t e t i d  = l a s t s t a t i d  + 1 
L a s t s t a t i d  = S t a t i o n C m t X ( 1 X )  + F i r s t S t a t i o n X  - 1 
PRINT R, SPC(l0); Header% 
FOR 1% = F i r s t s t a t i d  TO L a s t s t e t i d  

I F  1% = F i r s t S t a t i o n X  THEN 

ELSE 

EIO I F  

PRINT #, SPC(10); USING FormatlS; 1%; Station%(LX); BackCalcEsg(LX, JX); EquivalentSN(LX, JX) 

PRINT &?, SPC(10); USING Format=; StationXCLX); BackCalcEsg(LX, JXI; EquiivalentSN(LX, JX) 

NEXT 1% 
NEXT 1% 
I F  NrnTPStat ionsX >= 2 THEN 

PRINT R, SPC(10); H e a d e r 3  
PRINT R, SPC(l0); USING F o m t 3 t ;  TPStetion%(Z); TPBackCalcEsg(2, JX); TPEqulvalentSN(2, JX) 

PRINT R, SPC(10); Header% 
PRINT R, SPC(10); USING F o o t e r l t ;  1%; BCEsgUean(I%, JX); EqSWWean(I%, JX) 
PRINT L2, SPC(10); USING Footer2S; BCEsgStDev(IX, J X ) ;  EqSNStDev(IX, JX) 
PRINT R, SPC(10); USING F o o t e r Y ;  BCEsgCWIX, J X ) ;  EqSNN( I%, J X )  

END I F  
FOR 1% = 1 TO NunSIlbSectX 
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NEXT 1% 
PRINT #, SPC(10); Header% 
PRINT R, CHRS(12); 

END I F  
NEXT JX 

T i t l e t  = SPACES(21) + "RIGID Pavement Thickness Data - 'I + LEFTNFileS, 7 )  
PRINT #, mu 
PRINT #Z,  Ti t les  
PRINT #Z, SPC(13); %mnparison of each calculat ion t o  the expected value)' 
PRINT a, In 
PRINT #2, SPC(10); USING mMinimun expected thickness: ##.W1; LoThick 
PRINT #Z, SPC(l0); USING Waximun expected thickness: ##.#Pa; HiThick 
ComterX = Counter% + 6 
Headerlt = Effect  i vem 
HeaderZS = Height S t a t i m  Th i c kness' 
He&r% = '-------- ---,----- ,,,,,--,,,,' 
F o m t l t  = # ## ##.* 
Fommt2S=m ## #### UP) ##.* 
WSUB PrintHeader2 
TCX = CwlterX 
FOR 1% = 1 TO NunTPStationsX 

I F  TPStationX(1X) < 0 THEN 
FOR JX = 1 TO MaxHeightX 

ELSEIF MatLC&X(l) = 730 THEN 

I F  HeightListXCJX) THEN 
I F  TPRigidThickness(IX, JX) < LoThick OR TPRigidThicknessCIX, JX) > HiThick THEN 

TPlCapecityX = TPlCapacityX + 1 
CanterX = Canter% + 1 
PRINT 112, SPC(l0); USING FormatZS; JX; TPStationX(1X); TPRigidThiclvress(IX, JX) 

END I F  
END I F  

NEXT JX 
END I F  

NEXT 1% 
I F  Canter% 0 TQ THEN 

PRINT #Z, ** 
CarnterX = C a t e r %  + 1 

END I F  
FOR 1% = 1 TO NmStationsX 

FOR JX = 1 TO MaxHeightX 
I F  HeightListX(JX) THEN 

I F  RigidThickness(IX, JX) < LoThick OR RigidThicknessClX, JX) > HiThick THEN 
SectionCapacityX = SectionCapacityX + 1 
CanterX = CwnterX + 1 
PRINT #2, SPC(l0); USING Formatlt; JX; StationX(1X); RigidThickness(IX, JX) 

END I F  
END I F  
I F  C a t e r %  > 55 THEN COSUB YewPage2 

NEXT JX 
NEXT 1% 
I F  CanterX TCX THEN 

PRINT #Z, *' 
CwnterX = Counter% + 1 

END I F  
FOR 1% = 1 TO NunTPStationsX 

I F  TPStationX(1X) > 500 THEN 
FOR JX = 1 TO MaxHeightX 

I F  HeightListX(JX) THEN 
I F  TPRigidThickness(IX, JX) < LoThick OR TPRigidThickness(I%, JX) > HiThick THEN 

TPZCepecityX = TP2CapecityX + 1 
CanterX * Counter% + 1 
PRINT #Z, SPC(10); USING ForraetZt; JX; TPStatid(1X); TPRigidlhickness(IX, JX) 

: END IF 
END I F  
I F  Canter% > 55 THEN WSUB NewPage2 

NEXT JX 
END I F  

NEXT 1% 
I F  Canter% = T Q  THEN 

PRINT #, I' 
PRINT I#, SPC(8); "No predicted thickness values f a l l  outside the expected range...' 

END I F  
PRINT #2, CHRL(1Z); 
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Heederlt = Volunetric Effect ive 
HeedcrZS = S b e c t i o n  Station k Thickness 
Header% - STRINGS(56, 
Forse t l t  = . # ##yy #&J# #.W 
Fomt2S = #### ### #.W 
Fomt3S = (TP) ### ### #.W 
Footer l t  = S & s e c t i o n  # Overall Mean: #### #.W 
Footera  = Standard Deviation: #### #or.* 
FooterU = Coeff O f  Variation: ###.a ###.##%. 
FOR JX = 1 TO MaxHeightX 

L a s t s t a t i d  = 0 
I F  HeightListX(JX) THEN 

PRINT #2, 
PRINT #Z, SPC(l7); "RIGID Pavement Thickness Sta t is t i cs  - I; LEFTt(FileS, 7 )  
PRINT #, 
PRINT #2, USING 
COSUB PrintHeaQr2 
I F  NrnTPStationsX <= 0 THEN 

ELSE 

D r o p  height PI; JX 

PRINT #2, SPC(10); "No tes t  p i t  data f d ,  therefore no resu l ts  exist...I 
_ _ ~ _  

PRINT R, SPC(10); USING Formats; TPStat id(1);  TPVolunetricK(1, JX); TPRigidThickness(1, JX) 
END I F  
FOR 1% = 1 TO NurGubSectX 

F i r s t s t a t i d  = L a s t S t a t i d  + 1 
LastStationX = StationCourtX(1X) + F i r s t s t a t i d  - 1 
PRINT #2, SPC(10); Header3S 
FOR LX = F i r s t s t a t i d  TO L a s t S t s t i d  

PRINT R, SPC(10); USING FormatlS; 1%; S ta t i d (LX) ;  VolunetricK(LX, JX); RigidThickness(LX, JX) 

PRINT #2, SPC(10); USING Formati?$; StationX(LX); VolunetricK(LX, JX); RigidThicknessCLX, JX) 

IF LX = Firststat ion% THEN 

ELSE 

END I F  
NEXT LX 

NEXT 1% 
I F  NunTPStatiorrsX >= 2 THEN 

PRINT &?, SPC(10); Headers 
PRINT #2, SPC(l0); USING Fomt3S; 

END I F  
FOR 1% = 1 TO NunShSectX 

PRINT R, SPC(10); Headers 
PRINT #2, SPC(10); USING FooterlS; 
PRINT #2, SPC(10); USING Footera: 
PRINT #2, SPC(10); USING Footer3S; 

NEXT 1% 
PRINT #, SPC(10); Header% 
PRINT #Z, CHRS(l2); 

END I F  
NEXT JX 

END I F  

PRINT #2. I* 
ELSE 'analysis FAILED!!!!! 

1%; VolYneen(IX, J X ) ;  RigThickMean(IX, J X )  
VolKStDev(lX, JX); RigThickStDev(IX, JX) 
VolKCV(IX, JX); RigThickCV(IX, JX) 

PRINT G; SPC(l0); Yi t ructural  Analysis has FAILED!" 
PRINT #2, CHRt(l2); 

END I F  
EXIT SUB 

P r  i ntHeader2: 
PRINT 112, 
PRINT 112, SPC(10); Heederlt 
PRINT #, SPC(10); Header2S 
PRINT #, SPC(10); Heeder3S 
C a t e r %  = Canter% + 4 
RETURN 

NWage2: 
PRINT #2, CHRS(12); 
PRINT #, 
PRINT R, Ti t leS 
PRINT #2, "" 
C a t e r %  = 3 
GOSUB PrintHeader2 
TCX = CovlterX 
RETURN 
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END SUB 

73 

SUB UriteSllbsectionStats STATIC 
Headerlt = 'Test D r o p  Sensor Sensor Sensor Sensor Sensor Sensor Sensor* 
HeaderZt = *Lot. H t  1 2 3 c 5 6 7* 

Fonet lS 2: # # 
FornetZt = # *  
I F  English% THEN 

Fo rne tA t=*  #.##W8 
ELSE 

F o r ~ n a t A S = ~  #.##W 
END I F  
I F  English% THEM ZlextS = a (mils/kip)" ELSE ZTextS = 
FOR SlrbSectX = 1 TO NrmSlrbSectX 

He&r3$ = I-.-, _ _ _ _ _ _  ___I__ _ _ _ _ _ _  _ _ _ _ _ -  ------ - - - - - -  ------I 

(microns/kPe)' 

SELECT USE HatLCodeX(1) 
CASE 700 

CASE 730 

END SELECT 
TLX = LEN(TitleS) 
C O l X  = ((80 - TLX) / 2) + 1 
PRINT #2, In 

PRINT #Z, SPC(CoLX - 1); T i t l e s  
I F  NunSlrbSectX 1 THEN 

END I F  
I F  NunSlrbSectX > 1 THEN 

I F  SlrbSectX = 1 THEN 

ELSE 

END I F  
PRINT #2, SPC(22); a Subsection ends a t  stationm8; SdSectEndX(S&Sect%) 

T i t l e s  = 'Flexible Pavement Deflect ion Sta t is t i cs  - 
T i t l e s  = "Rigid Pavement Def lect ion Sta t is t i cs  - In + LEFTS(FiLeS, 7 )  

+ LEFTS(FileS, 7) 

PRINT #2, SPC(32); "Stbsection u; QPTrinU(STRS(SIBSect%)) 

PRINT #2, SPC(22); m 8 S t b s e c t i o n  begins a t  s ta t ion  

PRINT #2, SPC(Z2); 8mSubsection begins a t  station88; SubSectEndX(SlrbSect% - 1) 

Oo8 

END I F  
PRINT #2, nn 
PRINT 112, SPC(35); "Mean Values"; ZTextt 
PRINT #2, 
I F  MatLCodeX(1) = 700 THEN PRINT 12, SPC(15); mmCORRECTEDu 
PRINT #, SPC(3); HeaderlS 
PRINT 112, SPC(3); Headers 
PRINT X Z ,  SPC(3); HeaderU 
FOR I% = 2 TO MaxLocationsX 

1.F LocationListX(1X) THEN 
PrintLocationX = False% 
FOR JX = 1 TO HaxHeightX 

I F  HcightList%(J%) THEN 
I F  NOT PrintLocationX THEN 

P r i n t k c a t i d  = True% 
PRINT (rz, USING FofmatlS; I% - 1; JX; 

PRINT #Z ,  USING Formats; JX; 

PRINT #2, USING FormatAS; SlrbSectionCleanDefi(I%, J%, K%, SlrbSectX) 1000; 

ELSE 

END I F  
FOR K% = 1 TO NurOeflectorsX 

NEXT K% 
PRINT #2, 

END I F  
NEXT JX 
PRINT #2, 

END I F  
NEXT 1% 
PRINT #, ** 
PRINT #2, SPC(30); "Standard Deviations* 
PRINT #2, ** 
PRINT #2, SPC(3); HeaderlS 
PRINT #2, SPC(3); HeaderZt 
PRINT R, SPC(3); Headers 
FOR 1% = 2 TO MaxLocationsX 

I F  LocationListX(1X) THEM 
PrintLocationX = False% 
FOR JX = 1 TO HaxHeightX 
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I F  He igh tL is tX(JX)  THEN 
I F  NOT P r i n t L o c a t i o n X  THEN 

P r i n t L o c a t i d  = True% 
PRINT a, USING F o m t l t ;  1% - 1; J%; 

PRINT #, USING Fornnt2S; JX;  

PRINT t2, USING Fornau); SIlbSectionStDevOefl(IX, JX, K%, SllbSectX) 1000; 

ELSE 

END I F  
FOR Kx = 1 TO N u r O e f l e c t o r s X  

NEXT a 
PRINT Irz, ** 

END I F  
NEXT JX 
PRINT S2, m* 

E W  I F  
NEXT 1% 
PRINT R, 
PRINT 112, SPC(28); * C o e f f i c i e n t  of V a r i a t i o n *  - 
PRINT #z, ** 
PRINT a, SPC(3); H e a d e r l t  
PRINT a, SPC(3); HeedcrZ t  
PRINT a, spC(3); Header% 
FOR 1% = 2 TO MaxLocat ionsX 

I F  L o c a t i o n l i s t X ( 1 X )  THEN 
P r i n t L o c a t i d  = Fa lse% 
FOR JX = 1 TO WaxHeightX 

I F  H e i g h t L i s t X ( J X )  THEN 
I F  NOT P r i n t L o c a t i o n X  THEN 

P r i n t L o c a t i o n X  = True% 
PRINT #2, USING F o m t l S ;  1% - 1; JX ;  

ELSE 

EYD I F  
FOR La; = 1 TO N u r O e f l e c t o r s X  

NEXT Kx 
PRINT #2, *)( 

PRINT a, USING Foraret2S; JX; 

PRINT #2, USING ##.##P; SubSectionCVDefl(I%, J X ,  K%, SlbSectX); 

END I F  
NEXT JX 
PRINT #2, 

END I F  
NEXT 1% 
PRINT 112, CHRL(12); 

NEXT S W j e c t X  
END SUB 
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DECLARE SUB L i n e a r L e a s t S q u e r e s F i t  (Nu&, X I O ,  Y l O ,  COmtant ! ,  Slope!, Rsqd! 1 
DECLARE SUB CHEVRON (WGTI, G N d ,  ZCOIIP!, NOptX, CDEV!) 
DECLARE SUB CALCIN (ad, CDEV!, NOptX, LX) 
DECLARE SUB COFE (LCX, P I )  
DECLARE SUB BESSEL (NIX, XI!, Y!) 
DECLARE SUB P a r t  (CtX) 
DECLARE FUNCTION 1-10 (Value!) 
'SINCLUDE: 'dec1arc.inc' 
'$INCLUDE: 'fdecLarl.inc' 
WNCLUDE: fdeclar2. inc' 
'$INCLUDE: 'anblank.inc' 
'$INCLUDE: ' fwdcheck.inc' 
WNCLUDE: 'chev. inc' 

CWST True% = -1, Fa lse% = 0, MaxNuoStationsX = 50, MaxLocationsX = 6 
COllST W e f l c c t o r s X  = 7, MaxllrrnPeaksX = 16, MaxHeightsX = 4, HaxLayersX = 10 
COLlST M i r p o i n t s I n S a h S e c t i d  = 4, Thresho ldh lphe = 95, HaxTimesX = 10 
CWST P i  = 3.111593 

, 
'do not e r a s e  

SUB BESSEL (NIX, XI, Y)  STATIC 
REDIM DD(20) 
I F  X I  <= 7 THEN 

x2 = X I  / 21 
FAC -X2 X2 
I F  NIX <= 0 THEN 

c = l! 
Y = C  
FOR 1% = 1 TO 34 

C = FAC C / CSNC(I% 1%) 
I F  ABS(C) <= 1E-08 THEN EXIT SUB 
Y = Y + C  

NEXT I% 
END I F  
c = X2 
Y = C  
FOR 1% = 1 TO 34 

C = FAC C / CSYC(I% (1% + 1)) 
I F  ABS(C) <= 1E-08 THEN EXIT SUB 
Y = Y + C  

NEXT 1% 

I F  N I X  <= 0 THEN 
ELSE 

FOR 1% = 1 TO 6 
DD(I%) = PZ(IX) 
DD(I% + 10) = QZ(I%) 

NEXT I% 

FOR I %  = 1 TO 6 
ELSE 

DD(I%) = PD(I%) 
DD(1X + 10) = PO(I%) 

NEXT I %  
END I F  
T i  = 251 / X I  
12 = 11 T I  
P = DD(6) 12 + DD(5) 
FOR I % =  1 T O 4  

JX = 5 - 1% 
P = P 12 + DD(JX) 

NEXT I% 
P = DD(16) 12 + DD(l5) 
FOR I% = 1 TO 4 

J % = 5  - I %  
Q = Q 12 + DD(J% + 10) 

NEXT I %  
Q = Q * T l  
14 = SQR(X1 P i )  
16 = SIN(X1) 
17 = COS(X1) 
I F  N I X  <= 0 THEN 

ELSE 

END I F  

Y = ((P - Q )  16 + (P + 9) 77) / 14 

Y = ((P + 9) 16 - (P - Q) 77) / 14 
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END IF 
END SUB 

SUB CALCIN ( W d ,  CDEV, NOptX, LX) STATIC 
REDIM Y(4) 
Y(1) = .3478549 
W2) = .6521452 
U(3) = .6521452 
Y ( 4 )  = -3478549 
n = 21 V(LX) 
EL = (11 + V(LX)) / ECLX) 
M l = l I  - n  
csz = 01 
CST = 01 
CSR = 01 
CTR = 01 
corn = 01 
OU = 01 
NTSlX = NTestX(GUra#) + 1 
I T S % =  1 
ARP = TLPR PSI  
FOR 1% = 1 TO 46 

RSZ = D l  ' IN IT IALIZE THE SUB-INTEGRALS 
RST = 01 
RSR = 01 
RTR = 01 
ROM = 01 
RIU = 01 
KT = 4 (1% - 1) 'COCIWTE THE SUB-INTEGRALS 
FOR JX = 1 TO 4 

J1X = K% + JX 
P = AZ(JlX, G N d )  
EP = EXP(P 2) 
T l  = B(JlX, 1%) EP 
T2 = D(JlX, LX) / EP 
TIP = T1 + T2 
TIM = T1 - 12 
T1 = (A(JlX, LX) + B(JlX, LX) 2) EP 
12 = (C(JlX, 1%) + D(JlX, 1%) 2) / EP 
T2P = P ( T l  + T2) 
1211 = P (11 - 12) 
W = AJ(J1%, G W d )  Y(JX) 
IF RR(GNuOl) > 0 THEN 

BJ1 = RJl (J lX,  GNmlx) P 
BJO = RJO(J1X. G U d )  P 
RSZ = RSZ + YA P BJO (VL1 T1P - T2W 
ROM = R a  + UA EL BJO (21 V L l  T lM - T2P) 
RTR = RTR + UA P BJ1 (VL T1M + T2P) 
RIU = Rlcl + UA EL BJ1 (T1P + T b l )  
RSR = RSR + W (P BJO ( ( I t  + VL) T l P  + T a )  - BJ1 ( T l P  + T M )  / R R ( G N d ) )  
RST = RST + UA (VL P BJO T l P  + BJ1 ( T l P  + T b l )  / R R ( G N d ) )  

P P = P * P  
RSZ = RSZ + UA PP (VL1 T l P  - 7211) 
ROn = R a  + UA EL P (21 VL1 TlM - T2P) 
RST = RST + UA PP ((VL + .5) T1P + .5 T m )  
RSR = RSf 

END IF 

ELSE 'SPECIAL ROUTINE FOR R = ZERO 

NEXT JX 
SF = (AZ(Ix + 4, GNurLX) - AZ(a + 1, G N d ) )  / 1.722273 
CSZ = CSZ + RS2 SF 
CST = CST + RST SF 
CSR = CSR + RSR SF 
CTR = CTR + RTR SF 
Cow = Cmc + Roll SF 
011 = 011 + RW SF 
RSZ = 21 RSZ TLPR SF 
TESTH = ABS(RSZ) - .0001 
I F  ITS% < NTSlX THEW 

Test(ITS%) = TESTH 
ITS% = I T S  + 1 

Test(NlS1X) = TESTH 
ELSE 

76 
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FOR J X  = 1 TO NTestX(OlmlX) 
I F  TESTH < Test (JX)  THEN TESTH = Test(JX)  
Tes t ( JX)  = T e s t ( J X  + 1) 

NEXT J X  
I F  TESTH <= 0 THEN EXIT FOR 

EN0 I F  
NEXT 1% 
csz = csz ARP 
CST = CST ARP 
CTR = CTR ARP 
CSR = CSR ARP 
C o m = r n * A R P  
0 1 1 = Q U * A R P  
BSTS = CSZ + CST + W 
BST = BSTS (11 - 21 WLX))  / E(LX) 
I F  TZZ > 0 THEN Z -2 
RDZ = (1OOoooO1 / E(LX)) (CSZ - V(LX) (CSR + CST)) 
RDT = (10000001 / E(LX)) (CST - V(LX) (CSZ + ESR)) 
RDS = (10000001 / E(LX)) (CSR - V(LX) (CSZ + CST)) 
SST = (20000001 / E(LX)) (11 + V(LX)) CTR 

'CALCULATE WIM PRINCIPAL STRAIN I N  TENSILE D IRECTIW AND I T S  ANGLE OR 
'ANGLES UITH SPATIAL AXES T,R, AND V. I N  PRINTOUT A NWERICAL ANGLE I S  
'DIRECTIOW OF THIS STRAIN UITH R-AXIS I N  THE R-V PLANE AND MINUS I S  
'CWNTERCLOCKUISE. I N  PRINTOUT A CDClSINATIOW DIRECTION DEFINES THE PLANE OR 
'PLANES I N  UHICH THIS STRAIN I S  CONSTANT. 

BSC = ABS(CTR) - .OOW 
I F  BSC <= 01 THEN WHEN SHEAR STRESS=O, T,R,B V ARE PRINCIPAL AXES. 

T W l  = (1000000! / E(LX)) (CSR - V(LX) (CSZ + CST)) 
T W 2  = (1OOoooO1 / E(LX)) (CSZ - V(LX) (CSR + CST)) 
THPHX3 (lOOOOOO! / E(LX)) (CST - V(LX) (CSR + CSZ)) 
WRY (CST - CSR) 
THOMP = ABS(HARY) - .0009 
SUTTOW (CSR - CSZ) 
JUNIOR = ABS(SUTTa) - .0009 
SAM = (CST - CSZ) 
SAMPAT = ABS(SAI0 - .0009 
I F  JUNIOR < 01 AND T H W  < 01 THEN 

W S T R  = TIIpIo(1 
cs1 = CSR 
CS3 = CST 

W S T R  = TMpIMl 
cs1 = CSR 
cS3 = CST 

W S T R  = T W 2  
C S l  = csz 
cS3 = CSR 

W S T R  = T w p l w  
CSl  = CST 
cS3 = csz 

W S T R  = T w p l w  
C S l  = CST 
cS3 = csz 

W S T R  = TMpIMl 
cs1 = CSR 
CS3 = CST 

W S T R  = T M P W  
cs1 = csz 
cs3 = CST 

ELSEIF JUNIOR < 01 AND MARY <= -.0009 THEN 

ELSEIF W A T  < O! AN0 MARY >= -0009 THEN 

ELSEIF T H W  < 01 AND SUTTW >= .0009 THEN 

ELSEIF M Y  >= .OW AND SAM >= .OOW THEN 

ELSEIF WRY <= -.0009 AND SUTTOW >= .0009 THEN 

ELSE 

END I F  
ELSE 

'WEN SHEAR STRESS I S  NOT ZERO, PRINCIPAL STRAIN HAY BE AN ANGLE 
' I N  R-V PLANE OR I N  1-DIRECTIOW OR HAY BE I N  A CCUBINATION (OF THESE) PLANE 

TEMP = .5 (SQR((CSR - CSZ) (CSR - CSZ) + 41 CTR CTR)) 
CSlTEN = .5 (CSZ + CSR) + T E W  
CSZTEN = CSlTEN - 21  TEMP 
CS3TEN = CST 
GEORGE = CSlTEN - CS3TEN 



FWCHEV.BAS 78 

TUI  = ABS(GE0RGE) - .0009 
I F  GEORGE > -.WW THEN 
w = l o 0 0 1  
COFF CSR - CSZ 
IF COFF (5  -.OOO9 THEN MAN = 01 
SAW = ABS(COFF) - .WO9 
I F  S M  > 0 THEN 'THETA CAN VARY FROn +/- 0 TO 90 DEGREES UITH R-AXIS 

THETA = .5 SIN(CTR / TEMP) 
THETA = (1801 / P i )  THETA 
I F  lull <= .000001 AND CTR >= .ooo9 THEN THETA = 901 - THETA 
IF lull <= .000001 AND CTR <= -.0009 THEN THETA = -(901 - ABS(THETA)) 

I F  CTR >= .OOW THEN THETA = 451 
ELSE 'WEN STRESSES I N  R L V DIRECTIMS ARE EWAL, THETA I S  +/- 45 DE.G UITH R-AXIS 

I F  CTR <= -.0009 THEN THETA = -451 
END IF 
CS1 = CSlTEW 
I F  CS3TEY - CSZTEN >= -0009 THEN 

CS2 = CS3TEN 
CS3 = CS2TEN 

CS2 = CSZTEN 
CS3 = CS3TEN 

ELSE 

END I F  

CS1 = CS3TEN 
CS2 = CSlTEN 
CS3 = CSZTEN 

ELSE 

EItD I F  
END IF 
IF NOptX = 1 THEN CDEV Corn 
I F  NOptX = 2 THEN CDEV = ABS(CS3 - CS1) 

END SUB 

SUB CHEVRON (UGT, G N d ,  ZCOMP, NOptX, CDEV) STATIC 
'CHEVRON N-LAYER ELASTIC SYSTEMS PROGRAM 
'CALWLATING STRESSES, STRAINS, AND DEFLECTIONS 
'COMPUTE ZEROS OF J l ( X )  AND JO(X). SET UP GAUSS COWSTANTS 

REDIH T e s t c l l ) ,  ZZ(1) 

P S I  = WGT / ( P i  TLPR A 21) 
ZZ(1) = 
FOR JX = 1 TO N% 

TZ ABS(H(JX) - ZZ(1)) 
I F  TZ <= .OOO1 THEN ZZ(11 = -H(J%) 

NEXT JX 
IZTX = 1 
z = ABS(ZZ(1ZTX)) 'FIND THE LAYER W T A I N I N G  Z 
TZZ = 01 
SELECT CASE NOptX 
CASE 1 

CASE 2 

EN0 SELECT 
CALL CALCIN(GNd,  CDEV, NOptX, LX) 

LX  = 1 

1% = NX 

END SUB 

SUB 
Rt 
RE 
Rt 
RE 
RE 
RE 
RE 
Rt 
RE 
RE 

ch 
9 1  
ID I 
Do1 
DI 
iD I 
ID I 
iD I 
ID I 
DI 
DI 

levrarAnelysis ( A n e l y s i s F a i l e d X )  STATIC 
H HeenTestLoed(NunStations%, HaxHeightX)  
H HeenDef l (N&tat ionsX,  HaxHeightX,  N u r D e f l e c t o r s X )  
M ChevDef l (3 ,  NurGte t i onsX ,  HaxHeightX,  N u r D e f l e c t o r s X )  
H ChevEsg(NunStetionsX, HaxHeightX,  NurOef  lectorsf)  
H DeviatorStress(NunStations%, HaxHeightX, N u r D e f  l e c t o r s % )  
H BackCalcEsg(NunStationsX, HaxHeightX)  
M Equ iva len tSN(  lur6 t a t  i om%, RaxHei  gh t X )  
M RR(NurDef lectorst), GeoX(NurOef IectorsX) ,  NTestX(NurDef  l e c t o r s % )  
n E(l2), V(121, H ( l l ) ,  BZ(501, AZ(184, 41, PZ(6), U 6 ) ,  PO(6), QO(6) 
M T W e a n T e s t L d ( N u n T P S t a t  i om%. HaxHei  ah tX )  

REDIM TPHeenDef l (NunTPStat ionsX,  HexHeightX, NurOe f  l e c t o r s % )  
REDIH TPChevDefl(3, NunTPStat ionsX,  HaxHeightX, N u r D e f l e c t o r s X )  
REDIH TPChevEsg(NunTPStations%, HaxHeightX,  N u r O e f l e c t o r s X )  
REDIM TPOeviatorStress(NunTPStations%, MexHeightX, N u r O e f l e c t o r s X )  
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REDIM TPBackCalcEsg(NmTPStatiorrs%, MaxHeightX) 
REDIM TPEquivalmtSN(NunTPStsti~%, &?xHei&htX) 
REDIM Limari tyX(3) 

Ana lys isFa iLd  = False% 

CALL NorrnelColor 
LOCATE 25, 4: PRINT SPACES(75); 'Clear Status Line 
LOCATE 10, 25: PRINT "Performing E las t ic  Layer Analysisn 

LOCATE 13, 28: PRINT Start  Time: "; TIMES 
LOCATE 14, 28: PRINT Current Time: a 
CALL Hi l i teColor 
LOCATE 12, 46: PRINT USING "##Y.P; 0 
LOCATE 14, 46: PRINT TIMES 

W l  = .35 
P 1 = 1 - N l A 2  
N2 = .45 
P 2 = 1 - N Z A 2  

PZ(2) = -.0001125: 

LOCATE 12, 28: PRINT "Percent Caaplete: X" 

P u t )  = I!: a z w  = -.oos 
~ 2 ~ 3 )  = 2 . 8 7 1 ~ ~ - 0 7 :  az(3) = -2.325586~-08 
~ ~ ( 4 1  = -2.%966~-09: az(4) = z.m0709~-io 
PZ(S) = 3.980684~-11: az(5) = -6.39121~-12 

= - i . 1 5 ~ 3 ~ - 1 2 :  az(6) = 2.3iz4z-12 
W(1) = I!: sou) = .ois 
W(2) = .0001875: ao(2) = -~.SQSE-M 

~ 0 ~ 4 )  = ~ .T~I~zE-w:  ao(4) = -3 .2~202~-10  
 PO^ = -4.511~62~-i i :  a o m  = 7.143117~-12 
POW = 1.275046~-12: ao(6) = -2.532706~-13 

QZ(2) = 4.6875E-06 

W(3) = -3.691406E-07: PO(3) = 2.842383E-08 

BZ(1) = 01 
BZ(2) = 11 
BZ(3) = 2.4048 
BU4) = 3.8317 
BZ(5) = 5.5201 
BU6) = 7.0156 
FOR I% = 7 TO 47 STEP 2 

T = I X \ 2  
TD = 4 1  T - I! 

79 

BZ(I%) = P i  (T  - -25 + (.050661 / TD) - (.053041 / TD A 3) + (.262051 / TD A 5))  
NEXT 1% 
FOR 1% = 8 TO 46 STEP 2 

T = (1% - 2) / 2 
TD = 41 T + 11 
BZ(IX) = P i  (T  + .25 - (.151982 I TD) + t.015399 / TD .. 3) - (.24527 / TD A 5 ) )  

NEXT 1% 

' Calc Mean T e s t  Load and Deft: 
FOR 1% = 1 TO NunStatiorrsX 

REDIM Sun(NurOeflectors%) 
suaoad=o 
A C m t X  = 0 
FOR JX = 1 TO InitNmPeeksX 

I F  JX = 1 THEN LastHeightX = Heights%(J%) 
I F  HeightsX(JX) = LastHeightX THEN 

FOR K% = 1 TO NurOeflectorsX 
Suu(KX) = Sua<K%) + Defl(I%, JX, Icx) 

NEXT K% 
SunLoad = SunLoed + TestLoadcIX, JX) 
ACountX = ACorn tX  + 1 

I F  DefltIX, JX, 1) > 0 THEN 

END I F  

I F  A C w n t X  > 0 THEN 
ELSE 

FOR K% = 1 70 NurOeflectorsX 
HeerOefl(IX, LastHeightX, K%) = Sun(K%) / A C o m t X  
Sun(K%) = Defl(I%, JX, K%) 

NEXT KX 
MeanTestLoed(IX, LastHeightX) = SunLoad / A C m t X  
S d o e d  = TestLoed(IX, JX) 

END I F  
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LastHeightX = HeightsX(JX) 
AComtX = 1 

I F  ACour tX > 0 THEN 

END I F  
I F  JX = InitNurPeaksX THEN 

FOR K% = 1 TO NrnOeflectorsX 

NEXT K% 
MeanTestLd(IX, LastHeightX) = SunLoad / A C a n t X  

MearDefl(IX, LastHeightX, KX) = Sun(KX) / A C a n t X  

END I F  
END I F  

NEXT JX 
NEXT I% 
Calc Mean T e s t  Load end Defl f o r  test p i t s  
FOR 1% 1 TO NunTPStatiorrsX 

REDIM Su(NuDef lectors%) 
SlRlLOed = 0 
A C o m t X  = 0 
FOR JX = 1 TO InitNunPeaksX 

I F  JX = 1 THEN LastHeightX HeightsX(JX) 
I F  HeightsX(JX) = LastHeightX THEN 

I F  TPDefl(IX, JX, 1) > 0 THEN 
FOR KX = 1 TO NrnOeflectorsX 

Sun(K%) = Sun(KX) + TPDefltIX, JX, KX) 
NEXT K% 
SunLoad = SunLoad + TPTestLoad(I%, JX) 
A C o u r t X  = ACorn tX  + 1 

END I F  

I F  A C m t X  > 0 THEN 
ELSE 

FOR KX = 1 TO NrnOeflectorsX 
TWeanDefL(IX, LastHeightX, KX) = Sun(K%) / A C m t X  
Sun(K%) = TPOefl(IX, JX, K%) 

NEXT K% 
TPMeenTestLd(IX, LastHeightX) = SunLoad / A C m t X  
S a d  = TPTestLoad(IX, JX) 

END I F  
LastHeightX = HeightsX(JX) 
AComtX = 1 

END I F  
I F  JX = InitlurPeaksX THEN 

' I F  ACour tX  > 0 THEY 
FOR K% = 1 TO NIlQeflectorsX 

NEXT K% 
TPMeanTestLoad( I%, LastHeightX) SunLoad / A C a n t X  

TWeenDefl(IX, LastHeightX, KX) = Sun(KX) / A C m t X  

END I F  
END I F  

NEXT JX 

ERASE Sm 

Determine Equivalent Radius o f  Cmtect a t  S&grede Interface: 
ESG = 5: HE = 0 
FOR 1% = 1 TO NunlayersX 

HE = HE + .9 T h i c h s ( 1 X )  (M&lus(IX) / ESG N2 / (1 - PoissonRatio(1X) A 2)) ,* (1 / 3) 
NEXT 1% 
ae = TLPR + HE 
FOR 1% = 1 TO NutOeflectorsX 

NEXT 1% 
I F  StartDef lector% = 0 THEN StartDef lector% = NrnOef lectors% - 2 
I F  (NurDef lectors% - StartDef Lector%) < 2 THEN StartDeflectorX = NrnOef lectors% - 2 

DCntX = 1 
RR(DCnt%) = Redial(1) RadFactor 
Geo%(DCntX) = 1 
FOR 1% = StertDcflectorX TO NrnOeflectorsX 

NEXT 1% 

I F  RadFector Radial(1X) > ae THEN StartDeflectorX = I%: EXIT FOR 

DCntX = DCntX + 1 
RR(DCntX) = Rediel(1X) RadFactor 
GeoX(DCntX1 = 1% 

NEXT 1% 
REDIM AJ(184, DCntX), RJl(186, DCntX), RJO(186, DCntX) 
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, 

CALL Part(DCnt%) 'calculate p a r t i t i o n  
FOR G N 4  = 1 TO DCntX 

FOR 1% = 1 TO 184 'CALCULATE THE COEFFICIENTS 
I F  R R ( C Y d )  0 THEN 

PR = A2(IX, G U d )  R R C G N d )  
CALL BESSEL(0, PR, RJO(IX, G N d ) )  
CALL BESSEL(1, PR, RJ1(I%, G N d ) )  

END I F  
PA = AZ(I%, G N d )  TLPR 
CALL BESsEL(1, PA, AJCIX, G N d ) )  

NEXT 1% . 
NEXT G N d  

Perform Chevron Anelysis f o r  Esg 5000, 15000, 30000: 
ZInterfect  = 0 
FOR 1% = 1 TO NunleyersX 

E(IX) = Wlus(I%) 1000 
V(I%) = PoissonRatio(1X) 
ZIntcrfecc ZInterface + Thickness(1X) 
H(IX) = Zlnterfacc 

NEXT 1% 
Total lhick = ZInterface 
V(NunLayen% + 1) = .4 
V(NunlayersX + 2) = .35 
E(Nunlayers% + 2) = ~000000 
H(Nmrlayers% + 1) = DepthRigidLayer 
N S X  = NudayersX + 2 
NX = NSX - 1 
opt% = 1 'calculate de f lec t iom 
ZCOHP = 0 
Z C o v l t X  = 0 
ZTotalX = 3 (NunStaticrsX + NunTPStationsX) (DCntX - 1) 
FOR 11% = 1 TO 3 

'depth t o  bottan of layer 

' for  CHEVRW comnon block 

SELECT USE 11% 
CASE 1 

CASE 2 

CASE 3 

END SELECT 
FOR G N d  = 2 TO DCntX '2nd t o  las t  deflector in l i s t  

REDIM A(184, lo),  B(184, lo), C(184, 101, D(184, 10)' XX(10, 4, 4), S C ( 9 ) ,  FM4), W 9 ,  4, 4) 
FOR JKX = 1 TO 184 'CALCULATE THE COEFFICIENTS 

NEXT JKX 
FOR JJX = 1 TO NunStationsX 

FOR KK% = 1 TO MaxHeightX 

E(N&eyersX + 1) = 5000 

E(Nmlayers% + 1) = 15000 

E(NrdayersX + 1) = 30000 

CALL WFE(JKX, A2(JKX, G N d ) )  

I F  HeightListX(13X) THEN 
lleenloed = HeanTestLoed(JJ%, KK%) L d F a c t o r  
CALL CHEVROll(Meenloed, G N d ,  ZcOnP, Opt%, DEFOEV) 
I F  DEFDEV > 0 THEN 

ChevOefl(II%, JJX, KK%, GeoX(GNunX)) = DEFDEV 
LOCATE 14, 46: PRINT TIMES 

REDIH WlextS(5) 
I F  DepthRigiaayer c 1200 THEN 

ELSE 

WTextS(1) = "Chevron analysis fai led, possibly &e t o  shallow r i g i d  layer at" + STRS(DepthRigidLayer / 12) 
" feet.* 

ELSE 
wTextS(1) = "Chevron analysis f a i l ed  dw t o  an UJVwm cause at:' 

EYD I F  
MextS(2)  = II 
PUTextS(3) = 
PUTextS(4) = 
WTextS(5) = 
CALL PopgError 
AnelysisFai ledx 
GOT0 CleanUP 

EMD I F  
END I F  

NEXT KK% 
Z C o r n t X  = ZCorntX + 1 

Station" + STRS(Station%(JJ%)) + In feet* 
Height" + STRS(KKX) 

Sthgrade t r i a l 8 I  + STRS( 11%) 
G e o p h ~ n e ~ ~  + STRS(Geo%(GNd)) 

= True% 
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LOCATE 12, 46: PRINT USING "##C.#"; (29 (ZCountX / ZTotalX)) 
NEXT J JX 
FOR JJX = 1 TO NuTPStstionsX 

F a  KK% = 1 TO HaxHeightX 
I F  HeightListX(KJC%) THEN 

Meenload = TPWcanTestLoad(JJ%, KK%) LoadFactor 
CALL CHEVROY(MeanLoed, o l d ,  ZCOCIP, Opt%, DEFDN) 
I F  DEFDEV > 0 THEW 

TPChevDefl(IIX, JJX, KK%, GeoX(GNd)) = DEFDN 
LOCATE 14, 46: PRINT TIMES 

REDIM WTextS(5) 
I F  DepthRigidLayer < lz00 THEN 

ELSE 

WTextS(1) = *Chevrm enelysis fai led, possibly due t o  shallow r i g i d  layer eltn + STRS(DepthRigidLayer / 12) 

WTextS(1) = .Chevron enelysis fa i l ed  due t o  an 

+ " feet.. 
ELSE 

END I F  
WfextS(2) = Stat ion + LTRIWS(STRS(TPStatio(JJX))) + feet" 
PUTextS(3) = 
WTextS(4) = a 
PUTextS(5) = 0 

CALL PoppError 
A n a l y s i s F a i l d  = T r w X  
GOTO ClearUP 

cause at:" 

Heightn + STRS(KK%) 

S&grede t r i a l "  + STRS(I1X) 
Ge0phoneo1 + S T R S ( G e o X ( G N d ) )  

END I F  
END I F  

NEXT KKX 
ZCorntX = Z C a n t X  + 1 
LOCATE 12, 46: PRINT USING 18##.#'; (29 (ZCorntX / ZTotalX)) 

NEXT JJX 
NEXT G N d  

NEXT 11% 

L 

Deteraim Esg fo r  Deflectors: (vlcorrected deflect ions) 
FOR JX = 1 TO NustationsX 

FOR K% = 1 TO HaxHeightX 
I F  HeightListX(K%) THEN 

FOR LX = StartDef lector% TO NurDef lectors% 

Slope = LoglO<Che*ef1<2, JX, K%, LX) / ChevDefL(1, JX, K%, LX)) / Log1OC15OOll / 5000) 
I F  S l o p e  0 0 THEN 

I F  MearOefl(JX, K%, LX) DeflFactor > ChevDefl(2, JX, K%, 1%) THEN 

((LoglO(MearOefl(JX, KX, 1%) DeflFactor) - LoglO(C:hevDefl(l, ChevEsg(JX, K%, 1%) = 10 
+ Log10(5000)) 

END I F  

Slope = LoglO(ChebDefl(3, JX, K%, LX) / ChevOefl(2, JX, K%, 1%)) / LoglO(30000 / 15000) 
I F  Slope o 0 THEN 

ELSE 

ChevEsg(JX, K%, LX) = 10 A ((LoglO(HearOefl(JX, KX, LX) DeflFactor) - LoglO([:hevDefl(Z, 
+ Log10(15000)) 

END I F  
END I F  
LOCATE 14, 46: PRINT TIMES 

NEXT LX 
END I F  

NEXT KX 
NEXT JX 
FOR JX = 1 TO WtoTPStations% 

FOR K% = 1 TO WexHeightX 
I F  HeiahtListXCK%) THEN 

FOR LX = StartDeftectorX TO Nmef lec to rsX 
I F  TPHeenDefl(JX, K%, LX) DeflFactor > TPChevDefl(2, JX, K%, 1%) THEN 

Slope = LoglO(TPChevDefl(2, JX, K%, 1%) / TPChevOefl(1, JX, K%, 1%)) / LoglO(65000 / 5000) 
I F  Slope 0 0 THEW 

TPChevEsg(JX, K%, LX) = 10 A ((LoglO(TPClearOefl(JX, K%, LX) DeflFactor) - LoglO(TPChevDefl(1, JX, K%, LX))) 
/ S l o p  + Log10(5000)) 

END I F  

Slope = LoglO(TPCheuOefl(3, JX, KX, LX) / TPChevOefl(2, JX, Kx, LX)) / LoglO(!iOOOO / 15000) 
I F  Slope 0 0 THEN 

. 
ELSE 

TPChev€sg(JX, K%, LX) = 1D A ((LoglO(TPHeanDefl(JX, a, 1%) DeflFactor) - LoglO(TPChevOefl(2, JX, K%, LX))) 
/ Slope + Log10(15000)) 

END I F  
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END I F  
LOCATE 14, 46: PRINT TIMES 

NEXT 1% 
END I F  

NEXT K% 
NEXT JX 
LOCATE 12, 46: PRINT USING W##.lrU; 30 

Perfom Chevron Analysis f o r  Determined Esg t o  f i nd  Deviator Stresses: 
Z W  = Zlnterface 

IS% = NudayersX + 2 
NX IS% - 1 
Z C a n t X  = 0 
ZTotalX = NlastationsX + NmTPStationsX 
FOR JX = 1 TO NmStationsX 

FOR K% = 1 TO WHeiOhtX 

opt% = 2 
' for CHEVROW e m  block 

I F  HeightListX(Kx) THEN 
FOR o l d  = 1 TO DCntX 

I F  GNU& = 1 THEN 

ELSE 

END I F  
REDIM A(184, lo), B(184, 101, C(184, 101, D(184, lo), XX(10, 4, 4), SC(9), FH(41, PH(9, 4, 4) 
FOR JK% = 1 TO 184 'CALCULATE THE COEFFICIENTS 

NEXT JK% 
Meanload = MeenTestLoed(JX, K%) LoadFactor 
CALL CHEVRON(MeenLoad, G N d ,  ZC@lP, Opt%, DEFDEV) 
DeviatorStress(JX, K%, GeoX(GNuriX)) = DEFDEV 
LWTE 14, 46: PRINT TIMES 

E(Nunlayers% + 1) = Chev€sg(JX, K%, StartDeflectorX) 

E(Nunlayers% + 1) = Chev€sg(JX, K%, Geo%(GNd)) 

CALL mFE( JK%, AZ( JK%, G N d ) )  

NEXT GNU& 
END I F  

NEXT Kx 
Z C a n t X  = Z C m t X  + 1 
LOCATE 12, 46: PRINT USING "###.#"; (30 + 65 ( Z C a t X  / ZTotet%)) 

NEXT JX 
FOR JX = 1 TO NrnTPStationsX 

FOR K% = 1 TO MaxHeightX 
I F  HeightList%(K%) THEN 

FOR G N d  = 1 TO DCntX 
I F  E N d  = 1 THEN 

ELSE 

END I F  
REDIM A(l84, lo), B(184, l o ) ,  C(184 ,  101, D(184, lo), XX(10, 4, 4), SC(91, FH(41, PH(9, 4, 4) 
FOR JK% = 1 TO 184 'CALCULATE THE COEFFICIENTS 

NEXT JKX 
MeanLoad = TPMeanTestLoad(JX, KX) LoedFactor 
CALL CHEVROW(kenloed, G N d ,  Z C W P ,  Opt%, DEFDEV) 
TPDeviatorStress(JX, WX, ceO%(CNd)) = DEFDEV 
LOCATE 14, 46: PRINT TIMES 

E(NurlayersX + 1) = TPChev€sg(JX, K%, StartDeflectorXI 

E(NunLayers% + 1) = TPChev€sg(JX, K%, Geo%(GNur#)) 

CALL COFE(JKX, AZ(JK%, GNuriX)) 

NEXT G N d  
END I F  

NEXT Kx 
ZCmtX = Z C a n t X  + 1 
LOCATE 12, 46: PRINT USING nW.W; (30 + 65 + ( Z C a n t X  / ZTotalX)) 

NEXT JX 

Determine Esg: 
Nu& = NurOeftectorsX - StartDeflectorX + 1 
C d  = NlmOeflectorsX - Nurdc 
Z C m t X  = 0 
ZTotalX = NunStationsX + NunTPStationsX 
REDIM xxx(Nrrlx), yyy(NudC) 
FOR JX = 1 TO NrnstatiorsX 

FOR K% = 1 TO MaxHeightX 
I F  HeightList%(K%) THEN 

MinEsg = 1E+20 
FOR aea% = 1 TO Nu& 
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xxx(aaaX) = Lo010(DeviatorStress(JX, K%, aaaX + C d ) )  
yyy(asaX) = LoglO(ehevEsg(J%, KX, aaaX + Corn%)) 
I F  Qlev€sg(JX, KX, see% + C d )  < MinEsg THEN MinEsg = Chev€sg(JX, a, aaa% + Corm%) 

NEXT -8% 
CALL LinearLeastSquercsFit(Nd, xxx(), y y y 0 ,  Constant, Slope, Rsqd)  
BackCalcEsg(JX, K%) = 10 A (LoglO(DeviatorStress(J%, K%, 1)) Stope + Constant) 
SELECT CASE Slope 

CASE I S  > -.15 

USE I S  > -.4 

CASE ELSE 'd i s t i nc t l y  twm-linear response 

END SELECT 
I F  MinEsg < BackCalcEsg(JX, KX) THEN BackCalcEsg(J%, IIX) = MinEsg 
LOCATE 14, 46: PRINT TINS 

' l inear response 

' s l i gh t l y  non-linear response 
LinearityX(1) = LinearityX(1) + 1 

LinearityX(2) = LinearityX(2) + 1 

LinearityX(3) = LinearityX(3) + 1 

E#) I F  
NEXT K% 
Z C a n t X  = ZCOlmtX + 1 
LOCATE 12, 46: PRINT USING "##.W; 95 + 2 (ZCour tX  / ZTotalX) 

NEXT JX 
FOR JX = 1 TO NunTPStatioreX 

FOR KX = 1 TO HaxHeightX 
I F  HeightListX(KX) THEN 

MinEsg = 1E+2O 
FOR saaX = 1 TO N u &  

xxx(8aaX) = LoglO(TPDeviatorStress(J%, K%, aaaX + Gun%)) 
yyy(aaaX) = LoglO(TPChevEsg(JX, K%, aaaX + C d ) )  
I F  TPChevEsg(JX, a, aaaX + Corn%) < MinEsg THEN MinEsg = TPChev€sg(JX, KX, aaaX + Corm%) 

NEXT aa8% 
CALL LinearLeastSqueresFit(Ntd, xxx0, y y y 0 ,  Constant, S lope ,  Rsqd) 
TPBackCalcEsg(JX, K%) = 10 A (LoglO(TPDeviatorStress(JX, a, 1)) S l o p e  + Constant) 
SELECT USE Slope 

CASE IS > -.15 

CASE I S  > -.4 

CASE ELSE 'd i s t i nc t l y  non-linear response 

' l inear response 

' s l i gh t l y  non-linear response 
LinearityX(1) = LinearityX(1) + 1 

LinearityX(2) = LinearityX(2) + 1 

LinearityX(3) = LinearityX(3) + 1 
END SELECT 
IF MinEsg < TPBackCalcEsg<JX, a) THEY TPBackCalcEsg(J%, K%) = MinEsg 
LOCATE 14, 46: PRINT TIMES 

EWD I F  
NEXT KX 
Z C a n t X  = Z C a n t X  + 1 
LOCATE 12, 56: PRINT USING "##.W; 95 + 2 (ZCantX / ZTotalX) 

NEXT JX 

Determine EquivalentSN: 
Z C a n t X  = 0 
ZTotalX = NIlnStationsX + NunTPStationsX 
FOR JX = 1 TO NtmStatiasX 

FOR K% = 1 TO MaxHeightX 
I F  HeightListX(K%) THEN 

Meenload = WeanTestLoad(JX, rcX) L d F a c t o r  
PreDcf = McanCorrDefl(JX, K%) DeflFactor Meanload 
K l  = 2 Meenload P2 / (Pi TLPR BackCalcEsg(JX, a)) 
sn = .3 
Do 

EE = ((SU / t.0043 TotalThick)) A 3) P2 
HE = .9 Total lhick (((EE P2) / (BackCalcEsg(J%, K%) P l ) )  A (1 / 3)) 
K2 = HE / TLPR 
13 = SQR(1 + K2 A 2) - K2 
K4 = 2 (1 - N2) (SaR(1 + K2 A 2)) 
FB = 13 (1 + K2 / K4) 
K5 = ((BackCalcEsg(JX, K%) P1) / (EE P2)) 
116 = 1 - (BackCalcEsg(JX, KX) / EE) 
FY = 6 + FB K6 
DRO = K l  FU 
K7 = ((PreDef - DRO) / PreDef) 1001 
K8 = SQR(K7 A 2) 
I F  DRO < PreDef OR K8 < 11 OR SN >= 20 THEN EXIT  DO 
SN = SN + .05 
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Loop 
EquivalentSN(JX, KX) = SN 
LOCATE 14, 46: F W N T  TIMES 

EWD I F  
NEXT K% 
Z C w n t X  = Z C o m t X  + 1 
LOCATE 12, 46: PRINT USING *###.P; 97 + 3 ( Z C m t X  / ZTotelX) 

NEXT JX 
FOR JX = 1 TO NunTPStatiorrsX 

FOR KX = 1 TO MaxHeightX 
IF HeightListX(KX) THEN 

Meenload = TWeenTestLoed(JX, K%) LoadFactor 
PreDef = TPlleenCorrDefL(JX, KX) DeflFactor Meanloed 
K1 = 2 Meenload P2 / (Pi TLPR TPBackCalcEsg(JX, KX)) 
sw = .3 
Do 

EE = ((SN / ( . W 3  Total lhick)) A 3) P2 
HE = .9 Total lhick (((EE PZ) / (TPBackCelcEsg(JX, WX) P l ) )  A (1 / 3)) 
K2 = HE / TLPR 
13 = SOR(1 + K2 * 2) - K2 
K4 = 2 (1 - N2) (SQR(1 + K2 A 2)) 
FB = t3 (1 + K2 / K4) 
15 = ((TPBeckCalcEsg(JX, K%) P1) / (EE P2)) 
K6 = 1 - (TPBackCalcEsg(JX, KX) / EE) 
FU = 15 + FB K6 
DRO = K1 FY 
K7 = ((PreDef - DRO) / PreDef) 1001 
K8 = SQR(K7 A 2) 
I F  DRO e PreDef OR K8 < 11 OR SN >= 20 THEN E X I T  DO 
SN = SN + .05 

Loop 
TPEquivelentSY(JX, = SN 
LOCATE 14, 46: PRINT TIMES 

END IF 
NEXT KX 
Z C o m t X  = ZComtX  + 1 
LOUTE 12, 66: PRINT USING aW.W; 97 + 3 (ZComtX / ZTotalX) 

NEXT JX 

LoSN = 0: HiSN = 0 
FOR 1% = 1 TO NudeyersX 

LoSN = LoSN + Thickness(1X) ALo(1X) 
HiSN = HiSN + Thickness(1X) AHi(1X) 

NEXT 1% 
AvgSN = (HiSN + LoSN) / 2 

ERASE ChevOefL, ChevEsg, Deviatorstress, MeenTestLoad, MeanDefL 
ERASE TPChevOefl, TPChevlEsg, TPDeviatorStress, TPMeanTestLoad, TPMeanDefl 

Clearup: 

ERASE E, v, H, PZ, az, PO, ao 
END SUB 

SUB COFE (LC%, P) STATIC 
'USE FOR ALL PROBLEMS UP TO Iux DIMENSIOII OF 15 LAYERS 
'REPROGRAmED 1 M Y  1980 BY L J PAINTER 
'NOTE DOUBLE ENTRY POINT FOR COES AND CO15 

REDIM Q(2, 2) 
FOR K% = I 10 NX 

11 = E(K%) (11 + V(K% + 1)) / (E(KX + 1) (11 + VCrX))) 
T l M  = 11 - 11 
PH = P H(KX) 
PH2 = PH * 21 
VKZ = 21 V(K%I 
VKPZ = 21 V(K% + 1) 
v K 4 = 2 1  *W2 
VKP4 = 21 WPt 
VKK8 = 81 V(KX) V(K% + 1) 
xx(KX, 1, 1) = vK4 - 31 - 11 
xx(KX, 2, 1) = 01 
XX(K%, 3, 1) T1M (PH2 - VK4 + 11) 
XX(WX, 4, 1) = -21 T l M  P 
13 = PHZ (VK2 - 11) 
14 = WK8 + 11 - 31 VKP2 
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15 = PHZ (WPZ - 11) 
T 6 = V K K 8 + 1 1  - 31 * V K 2  
X X ( w X ,  1, 2) 
XX(Kx, 2, 2) = 11 (WP4 - 31) - 11 
XX(wX, 4, 2) = T l H  (11 - PHZ - W P 4 )  
XX(rX, 3, 4) 
13 = PH2 PH - VKK8 + 11 
14 = PH2 (W2 - W P Z )  
=(a, 1, 4) = (73 + 14 + WPZ - 11 * (13 + 14 + W)) / P 
X X ( w X ,  3, 2) = ( -73 + 14 - VKPL + 11 (13 - 14 + VK2)) / P 
XX(K%, 1, 3) = T l H  (11 - PH2 - VK4) 
X X ( w X ,  2, 3) = 21 TIM P 
X X ( w X ,  3, 3) = VKC - 31 - 11 
x x ( w X ,  4, 3) = 01 
XX(wX,  2, 4) = 1111 (PHZ - vKp4 + 11) 
X X ( w X ,  4, 4) = 11 (VKP4 - 31) - 11  

(13 + 14 - 11 * (15 + 76)) / P 

(13 - 14 - 11 (15 - 16)) / P 

NEXT 
SC(N%) = 61 (V(YX) - 11) 
I F  U% >= 2 THEY 

FOR K l X  = 2 TO N% 
U% = IS% - K1X 
SC(wx) = SC(wx + 1) 41 (V(wx) - 11) 

NEXT K l X  
END I F  
Q(1, 1) = 11 
Q(2, 2) = 11 
Q(1, 2) = 01 
W = P 21 H(NX) 
I F  W <= 50 THEN Q(1, 2) = EXP(-QQ) 
FORM%= 1 T O 4  

LLX = cM% + 1) \ 2 
FOR JX = 3 TO 4 

NEXT JX 
PH(NX, wx, JX) XXCNX, wx, J X )  a(LLx, 2) 

NEXT M% 
FOR K l X  = 2 TO N% 
KX = US% - K1X 
r n = K % + l  
W = P 21 H(K%) 
I F  W <= 50 THEN 
Q(2, 1) = EXP(W) 
Q(1, 2) = 11 / Q(2, 1) 

Q(1, 2) = 01 
ELSE 

Q(2, 1) = 1E+ZO 
E#) I F  
FORM%= 1 T O 4  

11% = (wx + 1) \ 2 
FOR JX = 3 TO 4 

W(K%, M%, JX) = (XX(K%, a, 1) PH(KKX, 1, JX)  + XX(KX, H%, 2) PM(KKX, 2, JX)) Q(LL%, 1) + (XX(K%, a, 3) 
PH(KK%, 3, JX) + XX(K%, a, 4) PH(KK%, 4, JX)) Q(LLX, 2) 

NEXT JX 
NEXT M% 

NEXT K1X n = 21 V(1) 
14 = 13 - 11 
FH(1) = P (PH(1, 1, 3) + PH(1, 3, 3)) + 13 (PM(1, 2, 3) - W(1, 4, 3)) 
m(2) = P ( ~ ( 1 ,  I, 3) - ~( i ,  3, 3)) + 14 ( ~ ( 1 ,  2, 3) + ~ ( 1 ,  4, 3)) 
FH(3) = P (W(1, 1, 4) + PW1, 3, 4)) + l3 (PH(1, 2, 4) - W(1, 4, 4)) 
FH(4) = P (M(1, 1, 4) - W(1, 3, 4)) + 14 (PM(1, 2, 4) + PM(1, 4, 4)) 
DFAC = SC(1) / ((FM(1) FH(4) - F M 3 )  FM(2)) P P) 
A(LCX, NSX) = 01 

C(LCX, IS%) = -FW(3) DFAC 
D(LC%, IS%) FH(1) DFAC 
FOR K1X - 1 TO WX 

A(LC%, KlX)  = (PH(KlX, 1, 3) C(LCX, NSX) + PH(K1%, 1, 4) D(LC%, NSX)) / SC(K1X) 
S(LCX, KlX)  = (PH(KlX, 2, 3) C(LC%, NSX) + PMKlX,  2, 4) D(LC%, NSX)) / SC(K1X) 
C(LC%, K l X )  = (PM(KlX, 3, 3) C(LC%, NSX) + PH(KIX, 3, 4) D(LCX, NSX)) / SC(K1X) 
D(LCX, KlX)  = (PW(KlX, 4, 3) C(LC%, NSX) + PM(K1%, 4, 4) D(LC%, NSX)) / SC(K1X) 

S(LC%, YSX) = 01 

NEXT K1X 
END SUB 
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SUB P a r t  (CtX) STATIC 
G1 = .MI1363 
ct = .339981 
FOR GNU& = 1 TO C t X  

ZF = TLPR 
N T e s t % ( G N d )  2 
IF RR(Q&) > 0 THEN 

NTcst%(GNunX) = TLPR / R R C G N d )  + .0001 
I F  N T e s t % ( G N d )  <= 0 THEN 

N T c s t X ( G N d )  = R R ( G N d )  / TLPR + .0001 
Z f  = RR(GNrmX) 

END IF 
N T e s t % ( G N W )  = N T e s t % ( G N d )  + 1 
IF NTest%(GNm#) > 10 THEN N T e s t % ( G N d )  = 10 

EWD I F  
w X = l  'COnWTE POINTS FOR LEGENDRE-WUSS INTEGRATIOW 
ZF = 21 ZF 
SZZ = 01 
FOR I% = 1 TO 46 

s21 = s22 
SZZ = BZ(IX + 1) / ZF 
SF = S22 - S Z l  
PP = sz2 + s21 
SG1 = SF G l  
SG2 SF 62 
AZ(K%, G N M )  = PP - SGl  
AZ(K% + 1, G N d )  = PP - SG2 
AZ(I[X + 2, GNunX) = PP + SC2 
AZM% + 3, G N d )  = PP + SG1 
K x = K % + c  

NEXT 1% 
NEXT GNurlx 

END SUB 
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